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SANTOS-DUMONT AND THE EXPOSITION AUTHORITIES. 

It is a pity that so soon after the opening of the St. 
Louis Exposition, so disagreeable an incident should 
have occurred as that attending the act of vandalism 
which has put M. Santos-Dumont’s airship out of com- 
mission. The announcement about the airship was 
quickly followed by the offer of a reward of $1,000 by 
the St.Louis officials, for the apprehension of the mis- 
creant who committed the deed. This certainly was a 
step in the right direction, and indicated the purpose 
and intention of the authorities to protect exhibitors 
and competitors who have made entries at the Exposi- 
tion. This was followed, however, by a disagreeable 
surprise in the extraordinary report rendered by the 
Chief of Police, accusing Santos-Dumont of himself 
having committed the outrage. This is certainly adding 
insult to injury. Santos-Dumont is no mere showman. 
He is a Brazilian gentleman, who from early youth has 
been the victim of a passion for aeronautics. He has 
spent a large private fortune in indulging this taste. 
He has built, launched, and successfully operated some 
dozen aerial vessels of various types. His success in 
the field of aeronautics has been pronounced, and has 
brought to him much recognition from French and 
other aeronautical societies. It will be remembered 
that he was the successful competitor for the Deutsch 
prize of 100,000 francs, having sailed successfully 
around the Hiffel Tower and back to the point of de- 
parture. Santos-Dumont has been before the public 
eye in France and this country for many years. To 
accuse him of committing a crime such as that im- 
puted to him, on the flimsy evidence which up to date 
has been placed before the public by the Chief of Police 
at St. Louis, would seem unworthy of serious consider- 
ation, were it not that it were placing not only doubt, 
but stigma, en the name of one to whom those inter- 
ested in aeronautics are greatly indebted. There is 
every reason to believe that Santos-Dumont is consid- 
ered as the most formidable competitor for the great 
prize of $100,000, offered by the St. Louis Exposition 
olficials. Does it stand to reason that after he had 
spent many thousands of dollars in constructing the 
“Santos-Dumont No. 7’ for the special purpose of com- 
peting for this prize, that he would deliberately commit 
hari-kiri? The two main accusations erought against 
Santos-Dumont by the Chief of Police are: First, that 
he brought the airship to St. Louis for exhibition pur- 
poses, and not for purposes of competition; secondly, 
that he has lost courage, owing to the many accidents 
during past years in experiments made about Paris, 
and he was endeavoring to escape the dangers atten- 
dant upon the competition. With regard to the first 
eharge, it may be stated that Santos-Dumont is no 
charlatan, and that it is a well-known fact that he 
has sunk a large fortune in his aeronautical experi- 
ments. At the time that he won the Deutsch prize, it 
was said that he distributed the large sum of money 
he received among the poor of Paris. 

The reflection upon his courage can not be taken 
very seriously. His many repeated feats of daring 
and his long record of successful experiments stand 
as sufficient refutation of an accusation which seems 
as unworthy as it is discourteous. The incident will 
no doubt preduce as disagreeable an impression among 
those who are interested in fair play in France as in 
this country. 

Should any serious delay follow the repairing of 
the injury to the airship, the authorities, it would seem, 
should surely afford this visitor at the Fair an oppor- 
tunity of making good the harm done, and of entering 
the competition under as favorable conditions as before 
the disagreeable incident occurred. 

O88 
MACHINE GRINDING, 

Any one who has ever stood by the side of an iron- 
planing machine or lathe and watched it slowly slug- 
ging off, or what is worse, perhaps, if the job is a hur- 
ried one, see it tediously skimming the surface for a 
finishing eut, must have wished that there was either 
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another way of doing the work, or that the machine 
could be speeded up to get along a little faster, no 
matter whether he was pecuniarily interested or not. 
It seems a great waste of time to do so little; other 
people think so too, and reduce the amount of stock to 
be removed to its lowest terms, which does not ex- 
pedite the work in the least. It takes just as long, 
so far as the speed of the tool is concerned, to re- 
move a sixty-fourth of an inch as it does to remove a 
quarter of an inch; quicker feed can be used on the 
finishing cut, certainly, but the loss of time is in the 
type of tool employed on the work. Matters have been 
expedited somewhat by the introduction of new tool 
steels of late, but there are some drawbacks to the 
use of them upon the equipment of machine shops 
generally, the old tools not having power enough to 
take the cuts that the steel will stand; if it is neces- 
sary to get a new outfit of machine tools to use a 
better steel, old shops will be handicapped for some 
time to come. The milling machine is the alternative 
of the planing machine on regular work, but it can 
not compete with the latter for jobs of all sorts that 
come to machine shops usually, and the cutters lock 
up a good deal of money. It comes to this, then, that 
we must subdue our enthusiasm and stick to the stand- 
ard machines, or take a chance with still another agent, 
and that is the grinding machine, which has undoubt- 
edly a future before it. Recent improvements in the 
capacity and range of the grinder render it available 
for both large and small work in manufacturing and 
repair work as well, from chilled rolls 12 inches in 
diameter down to a quarter-inch rod. If proper precau- 
tions in the management of the grinder be taken there 
is no tool that can compare with it in truth of sur- 
faces, and persons who are skeptical as to this fact 
may quickly satisfy them by turning a shaft in a lathe, 
smoking it in any way, and then putting the shaft in 
a grinding machine; the irregularities left by the 
lathe tool show in a most surprising manner. The 
first grinding machine was undoubtedly a grindstone, 
and even that is no mean adjunct now to finishing 
metals in the hands of skilled workmen. I have seen 
gun barrels “turned” on grindstones by merely screw- 
ing a dog on one end by which to handle them—which 
would caliper remarkably well as to rotundity and 
size. Cutlery never sees any other tool than gritnding 
machines of one sort or another. As regards accuracy 
of surface and dimensions the machine grinder will 
do splendid work in the hands of those who know 
how to run it. Rolls for certain purposes have to be 
as néarly perfect as human hands can make them, 
and it is wholly within possibility to grind a pair of 
rolls, superpose them with slips of the thinnest tissue 
paper between and have the rolls “bite” them every- 
where; not one can be withdrawn without breaking 
it. This comes pretty near absolute accuracy. But 
grinding machines have peculiarities of action which 
it is necessary to know before undertaking their use. 
Abrasion causes heat; if this is even sensible heat, 
perceptible to the touch, there will be a change of 
dimension in the work caused by expansion in dif- 
ferent parts. On the start the shaft, or whatever the 


‘job may be, is cold, but as the emery wheel traverses 


the heat increases and the shaft gets larger, so that 
by the time the surface is finished there are various 
dimensions when the metal is cool again. 

A great variety of work can be done on the grinding 
machines already in market, but for the average small 
machine shop all over the country the cost of these 
tools is prohibitive. They are finely fitted up with 
every appliance for adjustment at certain angles and 
for plane and parallel work besides; but certain specific 
classes of work can be done by very simple machines. 
Take the case of lathe handles, for instance. The 
whole of the surface on them can be skinned over, so 
to speak, from the drop-forging by an emery wheel, the 
machine to which it is attached having formers con- 
veniently fastened to the carriage, so that ordinarily 
intelligent boys or handy men can run them. Aside 
from this detail, which is only mentioned as an ex- 
ample, there are quantities of other jobs, particularly 
in mechanics’ and carpenters’ tool shops, which can 
be executed on a simple tool which could be sold at 
a low price. Z 

Joseph Horner, an English mechanical engineer and 
tool-maker, has paid much attention to the grinding 
machine, and gives some points in Engineering which 
are worth noting. An opjection to the method itself 
has been made by some who urge that the natural 
wear of an emery wheel would militate against ac- 
curaey of dimension, but Mr. Horner says, on this 
head, that mistaken notions exist as to the amount 
of wear of wheels. Under certain conditions wheels 
will show wear during long roughing cuts; this will 
happen if the work is speeded too high and the wheel 
is forced too hard. It will also occur if the wheel 
is too soft, but with proper management these things 
should not be allowed. A wheel should not show wear 
even in a long roughing cut and none whatever in a 
finishing cut. The wear is controllable to such an 
extent that it should not be noticeable in doing a large 
number of pieces of the same kind. One surface speed 
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should not be used upon all kinds of work. Neither 
is one kind of wheel suitable for all classes of jobs 
at different speeds; this can be done, but it is not 
wise to undertake to cut iron, steel, and brass on 
the same wheel, for the time spent in changing wheels 
is more than made up by the better work done when 
the whee’ is suited to the task in hand. Even on the 
same material the wheel may need to be hard or soft 
according to the character of the work to be done, 
either slow or fast cutting as exigencies may demand, 
and, in some cases, depending upon whether the ma- 
chine itself is light or heavy; uniform speeds are not 
adhered to any more than on lathe work. Specifically 
the speed of the work should not exceed in revolutions 
from 10 to 40 feet per minute; 100 feet and over is 
too fast. The grinding machine is in its unappreci- 
ated stage, and has yet to obtain its proper place in 
machine shops. 

It is asserted by a manufacturer of emery wheels 
that it is possible to remove one cubic inch of 
steel per minute from cylindrical work with proper 
wheels, and this is by no means the limit of ca- 
pacity. The Brown & Sharpe Company illustrate the 
difference between turning in a lathe and grinding 
with an emery wheel by the fact that in the latter there 
are, approximately, 2,500,000 cutting points on a wheel 
18 inches diameter by % inch face which pass over 
from 1 to 4 square feet of surface per minute, while a 
lathe has but one cutting tool at less speed superficially 
in a given time. 

The practice at present is to rough-turn shafts before 
grinding them, the allowance for the latter operation 
being a full sixty-fourth of one inch; sometimes a 
finishing cut is taken in the lathe, but this is a waste 
of time and does not give so good results, because the 
temperature is less likely to rise on a rough surface 
than upon a smooth one. Rough-turning work for a 
grinding machine should be done with coarse feed, the 
coarser the better, within reason, for under these 
conditions the grinder does its best work. The im- 
portant point is to rough-turn liberally, and grind 
lightly, never the reverse of these processes. 
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THE PROGRESS OF MOSQUITO EXTERMINATION, 

It having been demonstrated by many physicians and 
scientific men that certain species of mosquitoes facili- 
tate the transmission of malaria and fevers from af- 
fected communities to those not affected, it follows that 
the only remedy is to prevent the production of the 
pest. The method most effective is the drainage of 
swamps or meadows to avoid standing pools of water; 
the results obtained in this way have been highly en- 
couraging. Many desirable towns, presenting most at- 
tractive locations for residences, have acquired such 
reputation for having malaria and mosquitos that their 
development has been greatly retarded. It is to show 
how easily and with what small comparative expense 
these depressing conditions can be reversed and im- 
proved, that the National Mosquito Extermination So- 
ciety was organized in this city last winter. The report 
of the society has recently been published, and con- 
tains many uscful suggestions as to the best methods 
to be pursued to prevent the breeding of the mosquito. 
The society is desirous of enlisting in its membership 
all persons interested in promoting the general subject, 
and wishes to secure information from all parts of the 
country, later to be published in its annual report. As 
previously remarked, one of the most extensive plans 
for ridding a locality of mosquitoes is by a thorough 
drainage of meadows or swamps. 

This is now recommended for the great meadows ly- 
ing east of the city of Newark, N. J., covering a tract 
about eighteen miles long by four miles wide, or about 
27,000 acres. The New Jersey State Geologist and two 
of his scientific associates have made a report urging 
the draining and filling of the Newark meadows as the 
only means of ridding the regions of the mosquito 
pest. 

The report states that the agricultural value of the 
lands to be redeemed and cultivated would ultimately 
repay the cost. But the good effect on the surrounding 
cities and suburban towns in preventing the spread 
of malaria, thereby promoting the public health, is a 
greater reason why public aid should be demanded in 
co-operation with private enterprise or subscription for 
the prosecution of the work. 

Work will. have to be begun, no doubt, as that on 
Long Island was, at the expense of public-spirited citi- 
zens who are willing to risk money to prove in a prac- 
tical way the extermination of the mosquito. It re- 
quires co-operation from so many sources that all 
that private citizens can do by organization and all 
that the cities can be induced to do in the way of ap- 
propriation will need to be combined in order to work 
on a territory large enough to make the demonstration 
convincing. It will be an excellent plan for village or 
town improvement associations in mosquito localities 
to discuss in public meetings the necessity of eliminat- 
ing the mosquito pest, urging co-operation with ad- 
joining localities, and show by maps and plans what 
can be done to secure permanent and lasting improve- 
ment. Ultimately, city and State aid can be secured to 
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assist the work, much on the same plan as State aid 
is now given in road building. 

That the importance of the mosquito is truly under- 
stood as regards its relation to the public health in the 
Panama Canal territory is shown by the appointment 
of Dr. William C. Gorgas, Assistant Surgeon-General, 
U. S. A., who has instructions to provide drainage for 
swamps and all mosquito-breeding places in that dis- 
trict. He is now in Panama for that purpose. 

The board of health of the village of Lyons, N. Y., 
has recently adopted a new rule, requiring that all 
open barrels, casks, or cisterns containing water shall 
be covered with mosquito netting, to prevent the escape 
of any mosquitoes breeding on the surface. 

Under the right conditions it is astonishing what a 
large quantity of mosquitoes will develop and breed 
from a small amount of water. 

There are localities under our own observation which 
have been free from mosquitoes for six years past, 
which for many years were unbearable to live in in 
hot weather, all due to the elimination of stagnant 
pools by simple drainage. 

The extermination of the mosquito is a question of 
growing importance, and we hope will receive general 
attention among the various States and Territories of 
this ‘country. The remarkable progress made in Ha- 
vana, Cuba, in this direction in the prevention of yel- 
low fever by protection from mosquitoes is a notable 
example of improvement resulting from hygtenic scien- 
tific investigation. 
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A VEGETABLE BUTTER. 

Our delicious table butter made supposedly from the 
cream obtained from caw’s or goat’s milk, besides 
having a dangerous competitor in oleomargarine, 
is menaced anew by a substitute no less formidable 
in character; this is an exotic product—the hutter, in 
fact, extracted from the meat of the cocoanut. This must 
not be confounded with cacao butter, which, though 
sounding very similar to cocoa butter, is nevertheless 
prepared from an entirely different nut and used for 
quite other purposes. 

The cocoanwt tree, that most providential growth 
of the tropics, produces, without cultivation, a nut with 
which we are all familiar. Contained within its hair- 
covered and ovoid shell is a most delicious milk, a 
cooling draft which quenches the thirst of the way- 
worn and jaded traveler and refreshes the tired labor- 
er. Science has made the inrportant discovery, too, 
that its meat, of which there is always a generous 
supply, when dried and pressed furnishes a whitish 
substance which solidifies at 20 deg. C., butt above 
this temperature runs into a yellow and translucid 
oil. The annual importations of cocoa-oils coming 
from India and Africa are considerable. The better 
grades are drawn from Cochin China, the island of 
Ceylen, from Australia, and from Karri-Kall, well 
down near the end of the Kara peninsula. These 


various commercial grades are obtained by pressing— 


first cold, then warm—the pulp extracted from the nut 
which has been previously divested of its shell. 

This nut produces 60 per cent of oil, and the cocoa- 
nuts collected upon a hectare of land (a fraction over 
2 acres) planted to these trees will yield an annual 
production of 800 kilogrammes of oil which readily 
oxidizes or becomes rancid, recalliag, by its taste, the 
fruit from which it is derived. Till now this oil has 
had no other industrial use than furmishing the fats 
for soap or oil for the lubrication of machinery, the 
better sorts being employed in the preparation of 
textiles. 

Under the name of “copra” the meat of this cocoa- 
nut comes to our shores and is here employed in the 
manufacture of this industrial oil, the residuum, in 
the form of a press cake, being fed to cattle to fatten 
them. According to a French publication, it is in 
France that this cocoanut oil is subjected to special 
treatment, from which it emerges to become the for- 
midable rival above indicated of our cherished butter 
made from cow’s milk. 

A German chemist of prominence, Dr. Heuner, pro- 
poses to buy up all the cocoanut oils and to transform 
them into a succulent, savory, inodorous product which 
is soluble in ether and possesses no acid reaction; to 
this product he announces his intention of giving the 
name “vegetable butter.” 

Of all the vegetable oils, that extracted from the 
cocoanut is the one of which the composition ap- 
proaches more nearly to the butter made from milk. 

Like true butter, it contains 7 per cent of soluble 
acids, which are not found in such considerable pro- 
portion in any other fat. These are butyric acid, 
capric or decylic acid, which give to our table butter 
its pleasant aroma and a very pronounced taste of the 
hazelnut. 

Moreover, cocoa butter contains from 25 to 30 times 
less water than true butter. It will keep 15 or 20 
days without showing any acid reaction, and from 
this fact seems to offer a real superiority over animal 
butter for use in the preparations of dry pastry, 
biscuits, and such like, 
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The process advocated by Dr. Heiner for the treat- 
ment of cocoanut oils and from them thereby to ob- 
tain a butter in every way adapted for food is that 
which Dr. Schlink has already put into practice. It 
consists simply in relieving these oils of their fatty, 
volatile, and odorous acids, as well as of their other 
aromatic principites, by means of alcohol and bone- 
black. After this treatment the product obtained has 
the appearance of a whitish mass of the consistency of 
ordinary butter, possessing @ sweet savor; it melts 
at 25 deg. C. and shows the following component parts: 


ere y Perr ee 99.632 per cent 
@.011 per cent 
0.357 per cent 


Fatty matter 
Mineral matter 
Water 


The price of cocoa butter, we are informed, is about 
1 franc 60 centimes a kilogramme, something over two 
pounds, and is much lower than that of butter made 
from cream; moreover, since it contains little or no 
water, less of it would be required by weight, and, 
because of its slowness of oxidizing, confectioners and 
bakers would find it to their advantage to use it for 
cakes, pies, and other things in their lines, because 
they would not get stale and unmarketable so quickly. 

From the standpoint of hygiene it may be well to 
remember that butter made from milk occupies the 
first rank among substances which are most favorable 
to the culture of microbes and of the worst ferments, 
while cocoa butter, on the contrary, seems to be an 
antiseptic medium very improperly qualified for the 
Gissemination and propagation of bacteria. In this 
respect, comparative experiments made upon both of 
these substances have given results which do not ad- 
mit of doubt as to which is the better antiseptic. 

Finally, experiments upon the artificial digestion of 
this form of butter, carried out in the Central Hospital 
of Vienna, have given equally gratifying results and 
been confirmed later by other experiments in the dif- 
ferent hospitals of Switzerland. 

While it has not yet been satisfactorily demonstrated 
that cocoanut oil can furnish a butter capable of sup- 
planting the delicious products of the dairies of Isigny 
and Brittany, it is, however, significant that the vari- 
ous boards of health have not raised their veto against 
the human consumption of this new product; which, 
let us hope, wil not lend itself, like oleomargarine, to 
the fraudulent adulterations which defy the keen 
understanding of the chemist.—Translated from Sci- 
ence, Arts, Nature. 
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HISTORIC FOREST FIRES, 

When all the conditions are favorable, forest fires 
sometimes reach gigantic proportions. A few such 
fires have attained historic importance. One of these 
is the Miramichi fire of 1825. It began its greatest de- 
struction about 1 o’clock in the afternoon of October 
7 at a place about 60 miles above the town of New- 
castle, on the Miramichi River in New Brunswick. 
Before 10 o’clock at night it was 20 miles below New- 
castle. In nine hours it had destroyed a belt of forest 
80 miles long and 25 miles wide. Over more than two 
and a half million acres almost every living thing was 
killed. Even the fish were afterward found dead in 
heaps along the river banks. Five hundred and ninety 
buildings were burned, and a number of towns, in- 
cluding Newcastle, Chatham, and. Donglastown, were 
destroyed. One hundred and sixty persons perished, 
and nearly a thousand head of stock. The lass from 
the Miramichi fire is estimated at $300,000, not includ- 
ing the value of the timber. 

In the majority of such forest fires as this the de- 
struction of the timber is a more serious loss by far 
than that of the cattle and buildings, for it carries 
with it the impoverishment of a whole region for tens 
or even hundreds of years afterward. The loss of the 
stumpage value of the timber at the time of the fire 
is but a small part of the damage to the neighborhood. 
The wages that would have been earned in lumbering, 
added to the value of the produce that would have 
been purchased to supply the lumber camps and the 
taxes that would have been devoted to roads and other 
public improvements, furnish a much truer measure of 
how much, sooner or later, it costs a region when its 
forests are destroyed by fire. 

The Peshtigo fire of October, 1871, was still more se- 
vere than the Miramichi. It covered an area of over 
2,000 square miles in Wisconsin, and involved a loss 
in timber and other property of many millions of 
dollars. Between 1,200 and 1,500 persons perished, in- 
cluding nearly half the population of Peshtigo, at that 
time a town of 2,000 inhabitants. Other fires of about 
the same time were most destructive in Michigan. A 
strip about 40 miles wide and 180 miles long, extend- 
ing across the central part of the State from Lake 
Michigan to Lake Huron, was devastated. The esti- 
mated loss in timber was about 4,000,000,000 feet board 
measure, and in money over $10,000,000. Several hun- 
@red persons perished. 

In the early part of September, 1881, great fires cov- 
ered more than 1,800 square miles in various parts of 
Michigan. The estimated loss in property, in addi- 
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tion to many hundred thousand acres of valuable tim- 
ber, was more than $2,300,000. Over 5,000 persons 
were made destitute, and the number of lives lost is 
variously estimated at from 150 to 500. 

The most destructive fire of more recent years was 
that which started near Hinckley, Minn., September 1, 
1894. While the area burned over was less than in 
some other great fires, the loss of life and property 
was very heavy. Hinckley and six other towns were 
destroyed, alsout 500 lives were lost, more than 2,000 
persons were left destitute, and the estimated loss 1n 
property of various kinds was $25,000,000. Except for 
the heroic conduct of locomotive engineers and other 
railroad men, the loss of life would have been far 
greater. 

This fire was all the more deplorable because it 
was wholly unnecessary. For many days before the 
high wind came and drove it into uncontrollable fury, it 
was burning slowly close to the town of Hinckley and 
could have been put out.—Gifford Pinchot in Farmers’ 
Bulletin. 
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SCIENCE NOTES, 

It is not a pleasant thought that the brilliant white 
note paper which your hand rests upon may have in it 
the fibers from the filthy garment of some Egyptian 
fellah after it has passed through all the stages of de- 
cay until it is saved by a ragpicker from the gutter of 
an Hgyptian town; and yet it is fact that hundreds of 
tons of Egyptian rags are exported every year into 
America to supply our paper mills. At Mannheim on 
the Rhine the American importers have their ragpick- 
ing houses where the rags are collected from all over 
Europe, the disease-infected Levant not excepted, and 
where women and children, too poor to earn a better 
living, work day after day, with wet sponges tied over 
their mouths, sorting these filthy scraps for shipment 
to New York. Our best papers are made of these rags 
and our common ones of wood pulp, which is obtained 
by grinding and macerating huge blocks from some 
of our soft-wooded forest trees.—David G. Fairchild in 
the National Geographic Magazine. 


Major James Harrison has just returned to England 
after a prolonged journey through the dense forests 
of Central Africa, during the course of which he saw 
the okapi in its natural habitat. Major Harrison pene- 
trated the Stanley Forest to the region peopled by the 
pygmies, in search of this animal. His efforts in this 
country were, however, not successful, so he @irected 
his way to Jabir, and thence into the great forest of 
De Melley. This forest is particularly dense, the trees 
being thickly interwoven with dense creepers and 
tangled undergrowth; in fact, it could only be pene- 
trated by crawling on the hands and knees, a most 
difficult and arduous operation. On the sixth day after 
he had entered this forest, his party encountered the 
spoor of the okapi. This was followed for several 
hours, when suddenly the party came upon the animal 
some fifteen feet in front of them. The animal was 
startled by their approach, and before the major could 
obtain his rifle from one of the natives accompanying 
him, the animal had darted into the thick undergrowth. 
The view that the hunter obtained, however, was 
sufficiently long to enable him to observe its general 
characteristics. The animal stood between ten and 
eleven feet in height, was of a general tawny color 
about its body, and was striped over the loins. The 
truth of Major Harrison’s story is vouched for by the 
natives and pygmies who accompanied him on the expe- 
dition, and they say he is the first white man who has 
seen the animal in its native wilds. 


An expedition is being organized in Great Britain 
for the exploration of those regions of British Northern 
Nigeria Protectorate situate nearest the western shore 
of Lake Chad. The object of the expedition is to sur- 
vey and investigate thoroughly, and to gather some 
zoologieal knowledge indigenous to the country tra- 
versed. Some three months will be spent at a place 
called Tonga on the Gongola River, one of the northern 
tributaries of the Benue, which is conveniently situ- 
ated for exploring the provinces of Southern Bornu 
and Bauchi. The expedition is equipped with two 
steel flat-bottomed shallow-draft boats. These have 
been built in sections for easy transit to Africa, and 
will there be reassembled. They have been provided 
to facilitate navigation of the shallower rivers, and 
will prove of great assistance in both the survey work 
and the collection of zoological specimens. After com- 
pleting all the work that can be accomplished from 
the Tonga base, the expedition will move northward 
into the basin of the Koma-Lugu River, where a con- 
siderable area of little-Known country will be mapped 
and explored. Proceeding down the river to Lake 
Chad, Kuka will be reached. Thence it is hoped that 
the party will be able to proceed to the German and 
French spheres of influence on the’ southern shores of 
the lake, and the return journey will probably be 
made by way of Shari and Logone Rivers, past Lake 
Triburi, to the Kebbi, which is a tributary of the 
Benue. 
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THE PREPARATION OF CEREAL 
FOODS. 

By a cereal food we are to under- 
stand a preparation of grain by which 
its natural properties may be conserved 
or enhanced by proper treatment to 
render it more adapted for human 
needs. The original cereal food was 
oatmeal, which has been used for cen- 
turies by the Scotch, and Sir John 
Froissart describes a large bag of 
ground oats, which every horseman car- 
ried on his saddle, and the metal plate 
used to prepare the coarse but not un- 
wholesome meal. As methods improv- 
ed, the product improved, until at last 
we had an excellent article, which be- 
gan to be called a “breakfast” food. 
Then experimenters devised new ways 
of treating not only oats, but wheat and 
other grains as well, and soon these 
articles began to form an appreciable 
item in the total output of breadstuffs. 
Having described the great wheat fields 
of the West, their cultivation and the 
garnering of the grain and the manu- 
facture of white flour, we come to the 
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consideration of cereal foods, where the 
grain is treated so as to preserve the 
original-qualities, and at the same time 
render it more digestible by a process 
of cooking and filamenting, or shred- 
ding, by which an article is produced 
which at first sight seems to be a form 
of macaroni woven into oblong shape 
and baked. The composition of a grain 
of wheat is much more complex than 
is generally supposed, each of its sev- 
eral layers and properties having a 
definite purpose for its being, and all 
of which are necessary for the perfect 
nourishment of mankind. The wheat 
kernel, even though ground and left 
as a whole, if without preliminary 
treatment, produces a flour which the 
human system finds difficult to assimi- 
late. However, in the process to which 
we refer, the entire wheat kernel re- 
ceives a peculiar treatment previous to 
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shredding, which tends to break down 
the cellulose structure, and so change 
the starchy properties as to make the 
entire berry easily and naturally di- 
gested and assimilated, and this with- 
out the addition of a single foreign sub- 
stance, which when used robs the bodily 
functions of their intended and much- 
needed exercise. 

There is located at Niagara Falls, N. 
Y., a most interesting plant operated 
entirely by electricity, and, in fact, a 
large part of the product is baked by 
electricity generated by water from the 
adjacent Niagara River. The plant of 
the Natural Food Company is termed a 
“conservatory,’ and the name is par- 
ticularly appropriate, when it is stated 
that the eight hundred and forty-four 
windows contain thirty thousand lights 
of glass. The building presents the ap- 
pearance of having glass walls, through 
which streams an abundance of sun- 
light, making artificial light necessary 
only on the darkest days. Every even- 
ing, however, the electric lights are 
turned on, thanks to the never-failing 
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Stoner for Removing Cockle and Other Foreign Substances from the Wheat. 


power of Niagara, and the effect is so remarkable that it is not 
inaptly called “A Castle of Light.” The products, which, by the 
bye, are. far from being limited to a breakfast food, are two varie- 
ties having a common base. First, the thick, oblong cakes made 
of elongated shreds of wheat and termed “Shredded Wheat Biscuit;” 
and second, a flat, crisp cracker called ‘“Triscuit.’”” The system of 
baking these crackers, which is done by electricity, while in rapid 
motion along an electric carrier belt, is particularly interesting, 
as it is the first use made of the electrical current in commercial 
baking, and we have been able to secure photographs of this unique 
mechanism. 

The building proper is of large size, being 463 feet long with addi- 
tional sections, the total floor area being about five and one-half 
acres. It is built of light-colored brick, which helps to emphasize the 
gospel of cleanliness, which is preached in a practical manner in this 
plant. The construction admits of a great abundance of light, but 
not air; for the central tower is the only air inlet in the building, 
large fans serving to change the air every few minutes in all de- 
partments. This system enables the air not only to be filtered, but 
to be kept cool in summer and warm in winter without the danger 
of drafts which might jeopardize the health of the employes. To 
insure the integrity of this air-lock, as it were, the windows are 
double-glazed. Being situated in the most beautiful residence 
section of the city, the company, it seems, does not desire to estab- 
lish direct railway connections, the wheat and finished products 
now being conveyed to the cars in specially constructed steel 
wagons, though a tunnel connecting 
the conservatory and the main line of 
the railroad is one of the possibilities. 

The grain, when it reaches the build- 
ing, is elevated to the top story and is 
automatically weighed. It .then de- 
scends from story to story until as a 
food it leaves the lower one packed in 
cartons in boxes. All grain is more or 
less dirty; there is dust, little bits of 
binder wire, the “beard” of the kernel, 
and more or less cockle. To remove 
these impurities, the best practice of the 
miller and maltster is employed. Seed- 
ers which resemble an inclosed sieve 
remove the cockle, magnetic separators 
take out the iron, and strong air cur- 
rents remove the dust, which in turn is 
mechanically taken from the air, and 
thus not being:allowed to circulate in 
the room. These curious-looking ma- 
chines never fail to impress the visitor. 
The grain is then washed in sterilized 
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water, and is then cooked for thirty minutes by live 
steam, the kernels being contained in cylindrical wire 
sieves. Any organisms which might have adhered to 
the grain are destroyed. The swelled kernels are now 
softened to such an extent that if the shredding pro- 
cess were begun, they would be reduced to a pulp. It 
is therefore necessary to dry or cure the grain, so 
that the kernels will lose some of their moisture, and 
become rigid enough to stand the subsequent process 
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actuated by a 40-horse-power motor. The shredding 
machines consist of 36 pairs of rollers, and a cutting 
and panning device. The rolls consist of a steel roller 
having lines or corrugations cut upon the surface; this 
roller antagonizes a smooth roller, and the wheat ker- 
nel is caught between the two and rolled out into a 
long shred, which drops upon an endless belt. Shred- 
der No. 1 delivers one layer, shredder No. 2 the second 
layer, and so on, until at the end of the thirty-sixth 
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motion of the drum—very much like the cars in a 
Ferris wheel. This drum is inclosed in brick walls, 
so as to form an oven. .The biscuits are thus kept 
constantly in a moving current of hot air, until to all 
external appearance they are done; but as in reality 
they have an underdone core, they are transferred to 
an oven of different type, where they remain for a 
longer period and in which the baking process is com- 
pleted. The time required for cooking is thirty min- 
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utes, in addition to which the first oven bakes the biscuits for thirty 
minutes, and the second oven for one and one-half hours, conse- 
quently two and one-half hours are occupied in processes for ren- 
dering the wheat easily digested and assimilated. 

The biscuits are now taken on the pans and put on racks, which 
are wheeled to the packing table, where girls, attired in spotless 
white aprons and caps, place them in cardboard packages or cartons, 
each holding twelve. These packages are then placed on an end- 
less belt which carries them to a machine almost human in its 
operation. This machine turns back the flaps, glues them, pastes @ 
strip of paper over the joint, and the endless belts pressing on the 
package as it passes through this long machine allow the glue to 
fairly set. Following this the cartons are packed in large wooden 
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THE MANUFACTURE OF CEREAL FOODS BY THE AID OF ELECTRICITY. 


of shredding. For this purpose the grain is spreaa 
on clean cloths, and is exposed to cool air for twenty- 
four hours. The kernels are turned from time to 
time with paddles, for they are not touched by hand 
at any stage of the process of manufacture, although 
the finished product is necessarily put into paper cart- 
ons by hand. Conveyors take the ripe berries to the 
floor below, where they are fed into the hoppers of 
the great shredding machines, each 88 feet long and 


shredder there is a corresponding number of layers. 
This long band of white filaments is now brought by 
the endless belt to the cutting device, which separates 
it into oblong cakes of the proper size, presses them, 
and finally drops them onto an automatically-advanced 
pan holding 48 biscuits. When the latter is filled, it 
is taken to a large oven consisting of a drum carry- 
ing pan-holders suspended, so that the pan will be 
horizontal at all times, irrespective of the rotary 


cases, which, too, are made by machinery, and the 
product is ready for shipment. 

“Triscuit” is prepared on the same general lines, 
with the principal exception of the difference in the 
process by which it is baked, the finished product 
being a shredded wheat wafer instead of a biscuit. 
The various layers are compacted together by a special 
machine, the component parts of which somewhat re- 
semble waffle-irons. Each bar is provided with a num- 
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ber of sharp points which serve to indent the cracker. 
Current is provided to each bar, so that during the 
actual process of formation the cracker is baked. 
These forming and baking irons are carried upon an 
endless belt, which finally brings the cracker, or rather 
the sheet of crackers, to a device which cuts them 
apart, and, dropping on a belt, they are carried to the 
packing tables. Some idea of the activity of the shred- 
ding machines may be obtained when it is stated that 
the total number of shreds in one year’s output for 
these two food preparations is 283,046,400,000 feet, or 
53,607,272 miles, a length of shreds which would girdle 
the earth more than 2,144 times. 

There are certain establishments where the 
comfort of the employe is considered without 
any sacrifice of self-respect on the part of the re- 
cipient, as notably in the case of some of our larger 
telephone companies; but in the plant of the Natural 
Food Company, to which we refer, even the enjoyment 
of the employes is carefully looked after. A beautiful 
lunch room is provided, and a very substantial meal, 
delicately served, is furnished without cost. There are 
flowers upon the tables, and an excellent piano is also 
in the room and is in daily use. The men ‘have a 
similar lunch provided at a nominal cost. The shower 
and needle baths would be a credit to any athletic 
club, and the employes are given ample time to use 
them each week during their working hours. Various 
lectures and entertainments are provided, though with 
it all the whole plant is worked without too much 
suggestion of paternalism. A large lecture hall is also 
provided for the meetings of convetitions of all kinds; 
and as Niagara Falls is practically the center of elec- 
trical industry, as well as being one of Nature’s 
greatest handiworks, and easy of railway connections, 
it is in frequent use. Visitors are cordially welcome 
to this unique plant, which will remain a memorial of 
its founder, Mr. Henry D. Perky. 
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Life-Saving Equipment for Steam Vessels and 
Government Inspection. 


BY J. H. MORRISON. 

The shocking disaster of the sinking and burning 
of the large excursion steamboat ‘General Slocum” in 
the limits of this city, on the East River near 138th 
Street, on the motning of June 15 last, when about 
one thousand lives were lost, has strongly impressed the 
traveling publie with the necessity of having all steam 
vessels better equipped with improved or more efficient 
fire-fighting apparatus and life-saving devices. 

The accounts of the disaster show that the fire 
started in the forward part of the boat, near some 
crockery packed in hay, ana within a very short time 
swept toward the midship, forcing the excursionists to 
jump overboard. 

Aside from the regulations concerning protection 
from fire on steam vessels, the question of life-saving 
equipment is most urgent and important. 

The first officfal notice thus far to be obtained of 
cork life preservers is in a report of a committee on 
the matter of a cork jacket life preserver in October, 
1857, in which they say in part: 

“While engaged in the consideration of cork life pre- 
-servers, your committee would further state, that recent 
disasters have established their efficiency and reliabil- 
ity. Life preservers of this material, if properly made, 
and having sufficient buoyancy, fully comply with the 
requirements of the law, and are as desirable as any 
kind of life preservers now before the public. This 
opinion is, however, based upon the supposition that 
life preservers of this material are made in the ferm of 
a jacket, and the cork filling either in blocks or pieces. 

“We desire further to state that in our opinion life 
preservers made in any form, and filled with cork dust 
or shavings, or the refuse of cork cuttings, are unwor- 
thy of confidence.” And after passing a resolution to 
that effect, further said that “local boards are here- 
after directed, when new life preservers are required, 
either in fitting out new steamers, or to supply the 
place of others which may be condemned, they shall 
not pass any form of life preservers, the filling of which 
is of cork dust or shavings, or the refuse of cork cut- 
tings.” The same opinion is held by the board in 1863, 
for the rules contain the same directions to refuse cork 
shavings, etc., as before mentioned; and in 1873 the 
rules say, “shall be made of good, sound cork blocks; 

- . all not strictly in accordance with this rule 
shall be condemned by the inspectors.” In 1876 there 
was a change in the rules, adding after “sound cork 
blocks,” “and any other suitable material.” 

In 1855 they directed that all inflated life preservers, 
whether of India rubber or gutta percha, should be re- 
fused, as experience had shown that they did not satisfy 
the requirements of a proper life preserver. Tin life 
preservers a few years later were brought under the 
same censure, and were not received as in compliance 
with the law. 

We have now before us the line marking the time of 
the indorsement of “sound cork block life preservers,” 
made originally in 1857 and carried forward to 1876, a 
period of nineteen years. During all this time, there 
has not been found thus far on the record any occasion 
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when the life preservers then in use were found want- 
ing in buoyancy when put to the test. 

It is perfectly clear how the early Board of Supervis- 
ing Inspectors viewed the use of cork refuse, or the 
shavings of that substance, in a life preserver. There is 
nothing ambiguous in their report on the subject. They 
place themselves clearly on record. Looking at the 
rule after the addition of the words “and any other suit- 
able material,’ it seems to leave a margin of discretion 
for a steamboat inspector greater than should be placed 
in his hands, be he either Ttcal inspector or assistant 
local inspector. Looking over the rules and regulations 
of 1904 of the Steamboat Inspection Service, it is found 
that under the head of life preservers, there were no 
less than five different manufacturers of granulated 
cork life preservers whose product was approved by the 
Supervising Board in 1885. The first granulated cork 
life preserver received official indorsement in 1878. 
When we view the records placed before us on this sub- 
ject, it should be remembered that the original Board of 
Supervising Inspectors was largely composed of engi- 
neers of national reputation, not politicians. Between 
the advoeates of “good sound cork blocks,” and those 
for “granulated cork,’ we must await the trial of the 
“General Slocum” case by the Washington authorities. 

Public feeling on this disaster of the “General Slo- 
cum” has been aroused to the same point of indigna- 
tion as it was at the time of the “Henry Clay” disaster 
in 1852, with this difference, that at the earlier period 
there was in reality no law for the inspection of steam 
vessels; but the one that was passed by Congress thirty 
days later than that calamity had been in course of pre- 
paration for two or more years. At the present time we 
have abundant law on the subject, if of the right kind 
and faithfully carried out. 

There has been considerable discussion since the 
late disaster on the point of the inspection of life pre- 
servers on our passenger steam vessels. There is a 
matter to be considered, as the law now stands, regard- 
ing this duty by the inspectors. The rules.and regula- 
tions have contained the following provision for thirty 
years: “And it shall be the duty of the inspectors to 
see by actual examination that every such life preserver 
contains at least six pounds of good cork, which shall 
have a buoyancy of at least four pounds to each pound 
of cork.” This it will be seen is an imperative order 
to inspect every life preserver; for it says: “It shall be 
the duty of the inspectors to see by actual examination 
that every such life preserver.” New life preservers 
could be inspected at the factory where made. But 
how about those that have been on board of vessels? 
How are they to be tested, to find if they have lost their 
value of buoyancy by age? If every one on board of 
our steam vessels is to be annually inspected (and in 
the inspection district of New York by the last Annual 
Report of the Bureau, there are 218 inland steamboats 
and ferryboats over 100 tons each, and it is fair to 
assume that 800 life preservers would be an average 
for each of these vessels, as no official figures could be 
obtained just at this time) how long would it take an 
inspector to make an “actual examination” of 800 life 
preservers for each vessel? And how large a force of 
inspectors would it require to promptly perform the 
duty for all the vessels? If this has been a weak point 
in the service, it should by all means be corrected. To 
make a selection, as has been proposed. of say one in 
every twenty taken from different parts of the vessel, 
as a fair average of the whole equipment, and submit 
them to a test, and base their passage for inspection 
on this test, does not seem to comply with the law. 

All questions affecting this disaster will be settled by 
an investigation before the Steamboat Inspection Bu- 
reau, and it is before this board that all technical ques- 
tions will be brought out affecting all those concerned 
in the disaster, as well as the late inspection of the ves- 
sel. Some person or persons are responsible for this 
disaster, either now, or what led up to it; or the system 
of inspection may be so much at fault as to require 
being torn up root and branch. But let us wait for the 
decision of the responsible body, who will give this mat- 
ter a thorough investigation, and who will finally locate 
where the blame lies. 

[The coroner’s jury in New York rendered a verdict 
on June 28 that the officers and directors of the Knick- 
erbocker Steamboat Company, who owned the “General 
Slocum,” together with the captain and mate, were re- 
sponsible for the disaster.—Ep.] 
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Interesting archeological discoveries have been made 
by MM. De Kerviler and Le Pontois during the exca- 
vation of an ancient tumulus on the estate attached to 
the chateau of Kerusseaux en Oueven, near Lerient. 
The archeologists found the extremities of two gal- 
leries, formed of parallel megaliths six feet high, and 
two vaults which apparently constituted the necropolis 
of an ancient tribe, among whom incineration and in- 
humation were practised concurrently. In addition to 
a pile of Human remains there were found pogniards 
and knives in silex, axes in fibrolite, and some fine 
specimens of spherical pottery. M. De Kerviler esti- 
mates the date of the tumulus 2,000 years B. C. 
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Engineering Notes. 

During the third quarter of the financial year 
American shipbuilders completed 177 vessels of 55,066 
tons gross, as compared with 187 vessels of 58,588 tons 
gross in the corresponding period of 1903. Thirteen 
measuring 35,033 tons were steel steamers—a year 
ago the proportion was 20 of 41,803 tons—Atlantic and 
Gulf ports contributing seven of 17,874 tons, as com- 
pared with 11 of 15,382 tons, and the Great Lakes four 
of 16,744 tons, as compared with five of 17,398 tons. 
The granada total for the nine months is 232,133 tons, 
as against 230,187 tons in 1902-3. 


A Select Committee of the House of Lords are con- 
sidering a proposal to deepen the Manchester Ship 
Canal, and to raise the low-water level of the rivers 
Weaver and Mersey. Mr. Balfour Browne, K. C., in 
stating the case for the promoters, said that at pres- 
ent the depth of the canal was only 26 feet. In recent 
years the size of vessels had enormously increased, 
and a greater depth of water was now absolutely 
necessary. When the depth of the canal was fixed at 
26 feet there were not half a dozen vessels built 
which coutd not get up the canal. Now hundreds of 
vessels were too large to navigate the canal. The 
deepening proposed would enable vessels of 11,500 
tons deadweight to navigate the éanal. 


Those of our readers who are professionally con- 
cerned with the study of lateral earth pressttres and 
related phenomena will find some interesting rcading 
in a paper read before the American Society of Civil 
Engineers by Mr. E. P. Goodrich. There are many 
theories relative to the action of granular masses, the 
jateral pressures, planes of action, and planes of fric- 
tion, but the results given by the formule evolved are 
somewhat at variance with each other, and with the 
results shown by such experiments as have already 
een conducted. The author of the paper to which we 
refer describes a comprehensive series of experiments 
which throw some new light on the subject generally, 
and will probably serve as the nucleus around which 
practicable working rules may be built. 


The Cape to Cairo railroad, the inception of the 
late Cecil Rhodes, has reached the southern bank of 
the Zambesi River at the Victoria Falls. The first sec- 
tion of the project is now realized, over 1,600 miles of 
traek having been laid down, stretching from Cape 
Town to this point. The construction of the single- 
span bridge which is to carry the tragk across the 
Zambesi gorge at a height of 420 feet is now being 
proceeded with, and the second section of the railroad 
will then be commenced. This section will run from 
the north bank of the Broken Hil, in the direction of 
Lake Tanganyika, a distance of 350 miles. Beyond 
that point no definite course has been decided, though 
there are several projected routes under consideration. 
According to Cecil Rhodes, this transcontinental rail- 
road was to be 5,700 miles in length. While the track 
has been steadily constructed northward from Cape 
Town, the Egyptian end has been simultaneously pro- 
ceeded with, and it is now 1,400 miles south of Khar- 
toum. About another 2,000 miles of track has there- 
fore yet to be laid before through railroad communi- 
cation is established between Cape Town and Cairo. 

Some interesting facts concerning the economy of 
operating motor-propelled trains upon the subsidiary 
and feeding sections of a trunk railroad, in comparison 
with the expense of maintaining and working similar 
lines by steam locomotives and short trains, have been 
furnished by the Taff Vale Railroad, of Great Britain. 
The type of train in operation upon this system has 
been described in the pages of the ScIENTIFIC AMER- 
IcAN, the train comprising a coach with the motor 
compartment placed at the fore end. The running cost 
per train mile by motor car equals 4.18 cents, as com- 


_ pared with 10.62 cents by steam locomotive and four 


carriages of the ordinary British type. The cost of 
repair and renewals of the motor car is much less 
than that of the other system, being only 2.92 cents per 
train mile, as against 12.44 cents for the steam-pro- 
pelled train. The wages represent 3.86 cents in the 
former case, and 6.94 cents in the latter instance. 
Taken on the whole, therefore, it will be obsérved that 
the total cost per train mile of the motor car works 
out at only 10.96 cents, while the cost for the locomo- 
tive and carriages is 30 cents per train mile, repre- 
senting a saving in the case of the former of 19.04 
cents, or some 60 per cent cheaper. The economy 
thereby effected is very appreciable, and represents 
quite a considerable sum in the course of a year’s opera- 
tion. This result is highly encouraging, and will lead 
to a more extensive development of the motor-car sys- 
tem of handling short distance traffic. Already sev- 
eral of the other trunk railroads of the country, im- 
pressed with the figures obtained by the Taff Vale 
Railroad, are completing arrangements for the intro- 
duction of motor-propelled coaches upon their systems 
in those sections where the capacity of the traffic does 
not sufficiently warrant the employment of a locomo- 
tive and train, and wherein the working of the latter 
at present represents a heavy loss. 
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Patent Office Printing. 

One of the most important branches of the work of 
the United States Patent Office is the printing of a 
liberal supply of copies of patents and the Patent Office 
Gazette. 

The Norris Peters Company, of Washington, having 
special facilities for doing this work, have heretofore 
been awarded the contract almost every year for sev- 
eral years back, and have given universal satisfaction, 
not only to the Patent Office officials, but to all patent 
attorneys requiring duplicate photo-lithographic copies 
of drawings. We are informed this year a change has 
been made which is likely to create much inconvenience 
for attorneys. 

It appears the usual course of advertising for bids 
for photo-lithographing and printing Patent Office work 
Was pursued, and when the bids were opened on May 
5 last, the Norris Peters Company was the only bidder. 
For some unexplained reason the bid was rejected by 
the board appointed to open bids, and new bids were ad- 
vertised for, to be opened on June 15. On that date 
three bids were received and opened: One from 
Andrew B. Graham, one from the Sackett & Wilhelms 
Company of this city, and one by the Norris Peters 
Company. 

The bid of the Norris Peters Company was the lowest 
on the first seven items, which embraces all of the 
work except the Official Gazette, and was about two 
thousand dollars less than the bid of the Sackett & Wil- 
helms Company, while on the Official Gazette the Sack- 
ett & Wilhelms Company were the lowest  bid- 
ders. The board declined to divide the contract, but 
awarded the work to the Sackett & Wilhelms Company 
of this city as being the lowest bidders in the aggre- 
gate. It is believed that the work done by the Sackett 
& Wilhelms Company will be printed from aluminium, 
and not from stone, as has been done heretofore. In 
thus awarding the printing to a New York party, the 
drawings of the current issues of patents, etc., must 
be shipped by express to the Sackett & Wilhelms Com- 
pany here, which is certain to cause great inconve- 
nience to the attorneys practising before the Patent Of- 
fice, as they will not be able to refer to drawings or to 
see them after they have passed to issue. Aside from 
this, there is the possible risk of loss of the original 
drawings through accidents or fire in transit, and the 
necessity of the office going to the expense of having 
every drawing photographed prior to being sent away 
for reproduction, as a check in the event of loss or 
possible change. 

The printing required by the Patent Office has grown 
to such immense proportions that it is time a change 
was made in the methods pursued. There should be 
established a photographic and printing department in 
the Patent Office itself, equipped with every facility for 
rapidly reproducing drawings by the most modern 
machinery, supervised ey a corps of experienced prac- 
tical men, subject to the direction of the Commissioner 
of Patents. 

It is a most unusual course to entertain bids from 
printing concerns located at distant points. If this 
plan is to be favored in the future, a printing estab- 
lishment located on the California coast would have 
the same chance to be awarded a bid as one in Balti- 
more, only a few miles away. The consequent delay and 
inconvenience to attorneys and inventors is of no ap- 
parent importance. In the case of the Patent Office, it 
is a mistaken policy, which we suppose will be demon- 
strated as the contract is carried out. Attorneys and 
others should not be slow in lodging complaints with 
the Commissioner of Patents when their work is dc- 
layed or interfered with by reason of this change. 


Newly-Discovered Property of Vin-Alurninium 
Alloy. 

In a paper lately read before the Academie des 
Sciences, M. Hector Pecheux brings out a rather re- 
markable property which he observes in tin-aluminium 
alloys. If a rod of such alloy, having a freshly-filed 
surface, is placed in cold distilled water at 13 deg. C., 
an abundant supply of gas is given off from the filed 
part of the rod. This generally stops after two or 
three minutes. This phenomenon was observed with 
four alloys containing different proportions of the two 
elements. Analysis of the gas shows oxygen and hy- 
drogen in the proportions of an explosive mixture. A 
rod of one or the oiher metal alone, or a rod which is 
not filed at the surface, will not cause the action. The 
rods he used were east- in a sand mold. Considering 
that on account of the sudden cooling in the mold the 
surface of the rod may have become tempered, he con- 
cludes that the action is due to this cause; at the sur- 
face of the rod the alloy takes the form of juxtaposed 
molecules of the two metals, and in the cold water 
these act like a series of thermo-electric elements of 
tin-aluminium (owing to the heating of the rod by 
the operation of filing), and the water is decomposed. 
This is due to the fact thai the molecules of tin and 


aluminium have a considerable difference in specific 
heat (Al = 0.218 cal. Sn = 0.0562 cal.) and after the 
filing they have not the same temperature. Therefore 


they set up an electromotive force due to the thermo- 
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electric action, and this stops when they become cooled 
by the water. If a filed rod is placed in an acid cop- 
per sulphate solution, bubbles of oxygen are given off 
and copper is deposited on the rod. A non-filed rod 
of tin or aluminium precipitates the copper, but no gas 
is given off. Sulphate of zinc produces a similar ac- 
tion, but gives off less oxygen. 
en 
Electrical Notes, 

The power station which is being erected in London 
for the supply of the electric current to operate Mr. 
Yerkes’ railroads is rapidly approaching completion. 
This power station when finished will be one of the 
largest of its type in the world. It is situated on the 
bank of the Thames at Chelsea. It is rectangular in 
shape, measuring 450 feet in length by 180 feet in 
width. It is erected in three tiers, and will have four 
chimney stacks, each 275 feet in height, with an inter- 
nal diameter at the top of 12 feet. Brick has been em- 
ployed throughout. A large river basin has been con- 
structed, so that barges can come alongside the building, 
and unload the coal direct into the bunkers, a Temperley 
and a laced steel conveyor being built for this purpose. 
Large water filters have also been built, so that the 
water used ‘in the boilers can be filtered first, thereby 
removing all impurities and reducing furring in the 
tubes to the minimum. The building has been divided 
into two sections. The riverside half contains the bat- 
tery of sixty-four Babcock & Wilcox water-tube boilers, 
each of which develops about 1,200 horse-power. The 
boilers are erected in two tiers, with the coal bunkers 
above. Mechanical stokers and superheaters have been 
adopted. In the second part of the building the tur- 
bines and generators are installed. The plant will 
cemprise eight turbines working eight generators, the 
power supplied aggregating 60,000 horse-power. The 
current will be of the alternating type, and the poten- 
tial will be 11,000 voits. Nearly 20,000 tons of steel 
have been: used in the construction of the building, and 
the foundations, which are of concrete and brick, are 
sunk to a depth of forty feet. Three electric rail- 
roads will draw their power from this station—the 
District, the Baker Street and Waterloo, the Great 
Northern, Piccadilly and Brompton, and in cases of 
emergency the Central London and the Metropolitan 
and District railroads. The total cost of the station 
will be $12,500,000. 

In October, 1836, in a small room on the top floor of 
an old house in Pittsburg, Pa., three hundred incan- 
descent lamps were lighted continuously for a period 
of about two weeks by alternating current, transmitted 
a distance slightly exceeding two miles, over a single- 
phase circuit comprising two copper wires of No. 4 B. 
& S. gage. The potential used was 1,000 volts, the 
frequency about 130 cycles per second, and the lamps 
were connected in parallel to the secondary circuits 
of half a dozen transformers. The ratio of transforma- 
tion was 1,000 to 50. This was the first instance, in 
America at least, in which alternating current was 
used in transmitting electric energy beyond laboratory 
distances for the supply of translating devices connect- 
ed in multiple are. In the history of American indus- 
trial progress the Lawrenceville test, as it has been 
called, was an event of no little importance. Prior to 
the Lawrenceville test, distribution of electric energy 
to lamps or motors had been accomplished by continu. 
ous-current systems operating at potentials of 110 to 
220 volts. The commercial significance of the Law- 
renceville test is strikingly illustrated—although the 
impression conveyed by the illustration is a somewhat 
exaggerated one—by the story of the manager of a 
gold mine in Colorado, who, in 1896, was able to oper- 
ate a stamp mill located at a distance of about three 
miles from his water power by alternating current 
transmitted to the motor over a circuit consisting of 
iron telephone wire of ordinary size. This was ac- 
complished by using a high-potential single-phase al- 
ternating current. The cost of the telephone wire 
was about sixty dollars. It is stated that an estimate 
for a continuous-current plant to do the same work had 
been submitted by a manufacturer of continuous-cur- 
rent machinery, and that these plans called for the in- 
stallation of copper circuits costing more than sixty 
thousand dollars—L. B. Stillwell, in Cassier’s Mag. 

—— 

The British Admiralty seems to have met with some 
success in the utilization of liquid fuel upon war ves- 
sels. The torpedo-boat destroyer “Spiteful’ has been 
passed into the Portsmouth Fleet Reserve, after satis- 
factorily undergoing her power trials. This vessel is 
only fitted for oil fuel, and is the first warship to be so 
equipped. The one great difficulty that has confronted 
the experimenters is the excessive smoke emitted by 
the consumption of oil, but this drawback has now 
been successfully overcome. No more smoke is emitted 
than with steam coal. One of the greatest advantages 
accruing from the nse of liquid fuel is the economy in 
men. The number of stokers required for the vessel 
is decreased by ten or more. As the method adopted 
upon the “Spiteful” has proved so completely success- 
ful, the furnaces of two battleships are to be converted 
to burning liquid fuel immediately. 
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The Colorado Cafion. 
To the Editor of the Sclentwic Ayerican: 

Your article last week on the Colorado Cafion was 
very interesting; but the Hance trail, while it may be 
the shortest, is not considered the safest and easiest. 
My daughters, two young ladies, were there in the 
summer of 1902, and went down the Bright Angel trail, 
a good portion of the way with horses, and the rest of 
the way on their own feet, without any ropes, and en- 
tirely without the assistance of the guide, except to 
show them the way, and scrambled up again, also 
without assistance, to their horses, and while the way 
was rough, at no point was it absolutely dangerous 
if proper caution is exercised. The horses were thor- 
oughly trained, and went the whole distance without 
any guidance except to follow the guide’s horse. My 
daughters let them take their own way, as instructed 
to do by the guide. S. S. Myers. 

Philadelphia, June 29, 1904. 

eat ces ifs) Segpiegeitecceeae Se tieg 
Narrow-Gage Railroads. 
To the Editor of the ScrenriFIc AMERICAN: 

I have read with interest the articles on narrow- 
gage railroads in your issues of May 21 and June 11. 

I am well acquainted with the D. & R. G. R. R. of Col- 
orado, and its construction was a wonderful achieve- 
ment at the time it was built, some twenty-five years 
ago. 

In 1899 I, as general manager of the E. P. & N. E. 
Railway, constructed the branch line known as the 
Alamogordo & Sacramento Mountain Railway in New 
Mexico. The distance from Alamogordo to Cloudcroft 
is 26 miles. The altitude of Alamogordo is 4,300, and of 
Cloudcroft 9,000 feet. The road is standard gage, 3@ 
deg. curvature and 5.2 per cent gradient at its maxi- 
mums. This road equals the D. & R. G. R. R. in iis 
maximum of curvature, and exceeds it by 1.2 per cent 
in gradient, and has been in thoroughly successful 
operation ever since its completion. J. A. Eppy. 

El Paso, Tex.. June 21, 1904. 


The New Element Europium. 

In 1892 De Boisbaudran observed a spectrum in the 
case of certain solutions containing samarium which 
was characterized by three rays lying near together 
A= 466.2, 462.7, and 459.3. These he supposed to be- 
long to a new element and he designated it by the 
letters Ze. In another case he observed with several 
similar products a fluorescent band which was _ in- 
cluded between the rays = 622 and 611. This ele- 
ment he designated by Zé. Later on, Demarcay suc- 
ceeded in isolating a new earth from the oxides of this 
group and he called the new element eurepium. This 
latter element has the spectral characteristics of Ze 
and Zé. The solutions also have a slight absorption 
spectrum for which he determined the wave-length. 
The new element exists in a very small quantity. as 
compared with samarium and gadolinum. It lies be- 
tween these two in the series of rare earths. Demar- 
gay obtained it by eighteen fractional operations. 

More recently this work has been taken up by Messrs. 
Urbani and Lacombe, and they have separated the 
europium in sufficient quantity to determine. the atomic 
weight. They used 610 grammes of oxides which rep- 
resented the portion containing europium, coming from 
the treatment of one ton or more of monazite sands. 
These oxides contain samarium and gadolinum for the 
greater part. The europium was separated by a series 
of fractional operations which required three thousand 
erystallizations in all. The monazite sands are found 
to contain about 0.00002 of europium oxide. They also 
formed the sulphate of europium. After precipitating 
by alcohol, the neutral sulphate is crystallized from 
an aqueous solution and this salt has ihe formula Eu, 
(SO,),.8H.O. Itforms well-defined crystals of a slight- 
ly pinkish hue. It is not altered in the air, but talxes 
the anhydrous form about 375 deg. C. The anhydrous 
sulphate is calcined at 1,600 deg. C., and becomes trans- 
formed into oxide. When thus prepared the oxide has 
a well-defined rose color, the oxide which is 
formed at a low tempera oy calcining the oxa- 
lates is almost white. The atomic weight of europium 
has been caiculated very closely by three different 
methods and the results are almost identical, fixing 
the atomic weight at 151.79, within a small percentage. 
4-9 

The Current Supplement. 

The current StprrvMeNT, No. 1488, opens with a 
very exhaustive and fully illustrated article on the 
Willamette Meteorite by Henry A. Ward. In an arti- 
cle by William J. S. Lockyer, “A New Epoch in Solar 
Physics” is described. Herbert G. Wells, whose scien- 
tific phantasies have earned for him an international 
reputation, discusses the discovery of the future. Mr. 
P. I.. Selater of the Royal Society tells much that is 
interesting of the Tasmanian wolf. ‘The Zoelly steam 
turbine is fully described. The article by Messrs. 
Stromeyer and Baron on “Water Softeners” is ¢on- 
tinued. 
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THE SUBMARINE TORPEDO TUBE, 

Although there was quite an animated discussion re- 
cently in the Board of Construction of the United 
States navy as to the value of the submerged torpedo 
tube, in which some eminent naval authorities were 
strongly opposed to its use in our new battleships and 
cruisers, the consensus of opinion of the members of 
the Board was iz favor of the tube; and orders were 
given to install it on many ships now under construc- 
tion, which were not originally intended to carry the 
submerged tube. We think that the decision was a 
wise one, particularly in view of the fact that the 
other great naval powers are, without a single excep- 
tion, building such tubes on their later ships. One 
point urged against the submerged tubes is that their 
equipment, and the provision of submerged torpedo 
rooms in which they can be installed and operated, 
make a serious inroad upon the available space below 
the protective deck. There is no denying that, as our 
drawing shows, the torpedo room does monopolize con- 
siderable space, extending, as in the present instance, 
entirely across the width of the ship. On the other 
hand, the moral and military value of the submerged 
tube is so great as to quite outweigh any such con- 
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ered by the torpedo. The center line of the tubes is 
arranged at right angles to the longitudinal axis of the 
ship. The tubes themselves are to all intents and pur- 
poses smooth-bore guns, of which the torpedoes are the 
projectiles. They are bolted securely to the floor, and 
their muzzles are bolted to a massive ring riveted into 
the plating and framing of the ship’s side. The muz- 
zles of the tubes, or the points where they open on the 
surrounding water, are closed by gates operated by 
hand-wheels, as shown in our drawing, the gate being 
normally closed, to prevent the entrance of water with- 
in the tube. When the tube is in action, a Whitehead 
torpedo, with its war-head, containing over 200 pounds 
of gun-cotton, is picked up from the rack by means of 
chain slings, suspended from overhead trolleys at- 
tached to the deck above, and is brought around on 
this trolley to the breech of the tube. The breech is 
provided with a breech-mechanism, consisting of an 
inner and an outer hinged cover. These are swung 
open, and the torpedo is thrust home into place and 
the breech mechanism is locked. The nest of tubes, 
which will be noticed lying along the breech of the 
gun tube, are compressed air reservoirs, one end of 
the nest connecting with the interior of the tube at the 
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is clear of the ship and fully immersed in the water. 
The torpedo tube is operated in the torpedo room 
by three men and an officer. In most cases, the tor- 
pedo will be fired from the deck above; for it is mani- 
fest that the officer in the torpedo room cannot possi- 
bly sight the gun himself. In firing by this method, 
sights will be arranged on the upper deck in the same 
vertical plane as the axis of the torpedo, and parallel 
with the same. Since the torpedo tube is built rigidly 
into the structure of the ship, it is evident that the 
tube must be traversed by steering the ship itself, until 
the tube is brought to bear in the desired direction. 
When the ship’s course has been altered sufficiently to 
bring the enemy’s ship in line, the proper corrections 
for respective speeds of the ship, etc., having been 
made, the officer on deck having received word by tele- 
phone from the torpedo room that the torpedo is load- 
ed and ready for firing, closes an electrical circuit, and 
the torpedo is fired. The torpedo is provided with 
automatic means for preserving it at the desired depth 
of about 10 feet, at which it is designed to travel; and 
for steering the little submarine, there is arranged 
within the torpedo a 3-inch gyroscope wheel, which is 
attached to a steering engine that acts directly upon 


POV GEM Ft F 


The tube opens through the side of the ship at a depth of about 10 feet below the surface. The torpedo room is situated immediately below the protective deck, the sloping side of which, ana the waterline belt armer 


siderations of economy and space. Its moral effect 
will be to keep the enemy at a distance, even when the 
ship itself may have been so damaged by the enemy’s 
fire as to tempt the enemy to run in an@ sink it by 
heavy gun fire at close range or by using the ram, 
while the ship itself, during the varied maneuvers and 
favorable opportunitie sea fight, may find itself 
in a position where it c 2 its submerged tube with 
a good probability of hitting the enemy. 

The torpedo tube shown in our engraving is of the 
type that is used on the battleship “Maine.” The tor- 
pedo room is located in the forward part of the ship, 
below the protective deck, and its floor is therefore 
about 10 or 12 feet below the water-line. It is entirely 
shut off from the rest of the ship by two transverse 
watertight bulkheads. Two torpedo discharge tubes 
are mounted within the compartment, the one firing 
through the port side, and the other, as shown in our 
engraving, to starboard. The two tubes are not ar- 
ranged centrally within the compartment, but are 
staggered, one being near the aft bulkhead, and the 
other near the forward bulkhead. Carried in racks 
attached to the aft bulkhead are a half dozen White- 
head torpedoes, three for each tube. In the drawing 
this bulkhead is broken away to show a torpedo in 
place; the rack that holds it is not visible, being cov- 


beyond, are shown broken away. 


SUBMERGED TORPEDO ROOM OF A MODERN BATTLESHIP. 


breech, and at the other end with a small firing-cham- 
ber containing a charge of gun-powder. The torpedo 
is discharged as a pYojectile by firing this charge of 
powder, and the object of the nest of tubes is to pro- 
vide a pneumatic cushion between the powder gases 
and the base or rear half of the torpedo, the purpose 
being to insure that the acceleration of the torpedo 
shall be gradual, and that it shall not receive any 
heavy shock from the explosion of the powder, the 
powder gases acting to compress the air in the tubes, 
and the air being driven from the tubes against the 
torpedo. 

Before the torpedo is fired, however, the gate or 
valve at the muzzle of the tube is, of course, opened, 
and at the instant of firing, a half-round shield or 
mouthpiece is automatically carried into the water on 
the forward side of the axis of the torpedo tube. This 
serves to stop the rush of water past the mouth of the 
tube, and enables the torpedo as it is fired to get clear 
of the side of the ship’s hull before it strikes the water. 
As the torpedo passes out of the tube, a latch on the 
former is released by engaging a suitable projection on 
the tube, and this latch opens a connection between. the 
compressed-air chamber and the engines of the torpedo, 
thereby insuring that the engines are running and 
ready to assist the flight of the torpedo, by the time it 


the rudders. By setting the gyroscope on the exact 
course required, this wonderful little device takes 
charge of the steering, and will bring the torpedo, even 
should it be momentarily deflected, back to the true 
course, and keep it there as long as the torpedo is 
running. 
——— eS 
A Huge Cableway. 

A huge cableway, which when completed will be the 
longest in the world, is to be constructed on the Ar- 
gentine side of the Andes Mountains by the engineering 
firm of Adolf Bleichert & Co., of Leipsic (Germany). 
This cableway is to extend from the Chilecito station 
of the Argentine Northern Railroad for a total distance 
of 32 miles. Its termination at this end will be 14,933 
feet above sea level, and the engine station that will 
be erected at this point of the cableway will be the 
highest in the world. No less than 87 miles of rope 
will be required for the cableway. The project will 
necessitate many remarkable engineering difficulties 
being surmounted, since at one or two points the cable- 
way will have to span gorges 2,800 feet wide by 650 feet 
deep. The cableway is to have a carrying capacity of 
44 tons of ore per hour, and cars each containing 
1,100 pounds of ore are to be dispatched at intervals of 
45 seconds. 
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THE GORDON BENNETT CUP RACE, 


BY SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

No less. than six d@ifferent nations were represented 
in the cup race this year, and it proved an event of 
the greatest interest. The race was held in Germany, 
and the Kaiser took an active hand in carrying out 
the arrangements. 

The starters in the race were as follows: Germany 
had three representatives, Jenatzy and Baron De Cat- 
ers, each on a Mercedes car, and Fritz Opel on an Opel- 
Darracq. England was championed by Edge on a 
Napier car, and Sidney Girling and Jarratt, each on a 
Wolseley. The three Austrian cars were also of the 
Mercedes type, but were built at the Vienna works. 


The Turcat-Mery Car (French), Which Came in Fourth. 


THE GORDON BENNETT 
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They were mounted by Werner, Braun, and Warden. 
The latter is the well-known American chauffeur. 
Belgium was represented by three racers of the Pipe 
make, piloted by Baron de Crawhez, Hautvast, and 
Angieres. The three French racers are of different 
makes and@ these cars were the winners in the elimin- 
ating trials, which were held before the cup race. The 
Richard-Brasier car was mounted by Théry, the Mors 
ear by Salleron, and the Turcat-Méry (De Dietrich 
make) by Rougier. Italy had also three cars, all of 
the Fiat make, piloted by Cagno, Lancia, and Storero. 
The Swiss car of the Dufaux make was unable to start 
at the last minute on account of an accident. 

This gave a formidable array of eighteen racing cars, 
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which is by far the largest number which has yet 
entered the Cup race. This made the race of greater 
interest this year than ever before, and it thus repre- 
sented a great industrial battle between the different 
nations, some of which were already in the front rank, 
while the others were making their début. The cars 
were all weighed just before the start, and all came 
very close to the limit weight of 2,200 pounds. The 
German cars were painted white, the English green, 
the Austrian black and yellow, the Italian black, the 
French blue, and the Belgian yellow. 

The route which was chosen for the Cup race lies 
in the Taunus region, to the north of Frankfort and 
not far from the Rhine. The route makes a somewhat 


General View of the Tribunes. 


CUP RACES ON THE HOMBURG CIRCUIT. 
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elliptical circuit, passing through Limburg, Welilburg, 
Usingen, and Homburg, besides a number of smaller 
towns. The starting point of the race was chosen at a 
point near Homburg, known as the Saalburg. The 
part of the road which lies through the towns was 
neutralized, and did not count in the racing distance. 
There were ten control points on the route. The total 
racing distance for the four rounds which the cars 
had to make is 528 kilometers (327 miles). The condi- 
tion of the road in the circuit is reasonably good, but 
there are some very steep grades and a number of 
short turns, which gave a severe strain on the cars. 

One of the main points to be noticed in this year’s 
event is the large proportion of well-tried racers, rep- 
resenting the leading makes. It was not so in last 
year’s race; although there were as many as twelve 
competitors, many of them had not made much of a 
record on the road. In the front rank this year were 
six Mercedes cars. Three of these had been built in 
Austria, but on the same lines as the German cars. 
The French team was represented by three of the leading 
makes, each of which had already distinguished itself 
in the different races, and these cars were only chosen 
after a severe contest in the eliminating trials, where 
they came out ahead of other competitors, who were 
also record-winners. It seemed certain from the start 
that the struggle would be between the French and 
German teams; then came the English, Belgian, and 
Italian, which are in the second rank. 

The start was to take place from the Saalburg at 7 
o’clock in the morning. At daybreak everybody was 
up, and the starting point was the scene of great ani- 
mation. The chauffeurs looked after their cars and 
made the final preparations, while an immense crowd 
began to assemble, and take their places in the tri- 
bunes or along the track. Excellent order was main- 
tained among thecrowds by the large number of troops, 
which had been called out for the occasion. The Kaiser 
arrived from the neighboring town, where he had 
spent the night. He appeared on horseback, while 
the Empress accompanied him in a carriage. With 
him came the Crown Prince and other members of the 
royal family. The Kaiser took his place in the im- 
perial tribune amid great cheering, and shook hands 
with the principal competitors. The tribunes ‘were 
filled to overfowing with an immense crowd, among 
which were chauffeurs from all parts of the world. 
The excitement increased as the time approached for 
the start. Jenatazy was the first in line, with his Mer- 
cedes car. At the signal he made a superb start amid 
wild cheering, and was soon out of sight. 

fidge, on his Napier car, followed at an interval of 
seven minutes, and after him came Werner, and so on 
for the eighteen competitors. in general, all the cars 
made a good start, except that of De Caters, which had 
some difficulty with the ignition, and was thereby de- 
layed some minutes. Jenatzy was the first to make 
the turn. He appeared in sight, and passed at light- 
ning speed. Shortly after him came Edge, who ap- 
peared to be in good form. He was followed very 
closely by Théry, who had started fifth in order, but 
passed two of the other competitors en route. His 
time for the first round was but one-half second be- 
hind that of Jenatzy. 

The time for each round was posted on an immense 
pbuJletin board as each car passed the line. On the 
first round the English team held a good place, fol- 
lowed by Salleron on his Mors car. However, the in- 
terest of the race was centered in the match between 
Théry and Jenatzy, as it seemed certain that one or 
the other would win. 

On the second round Jenatzy passed first, then Théry, 
but the latter had started 35 minutes after, and his 
time wasthen 1 min. 46 sec. in advance of his rival. On 
the third round Théry had gained 10 minutes, and his 
performance showed the greatest regularity. The 
other competitors followed at short intervals. On the 
last round every spectator was on his feet; all eyes 
were turned to watch for the first car. Although 
Jenatzy arrived first, it was Théry who won the race 
by 11 minutes, and his time for the four rounds was 5 
hours 50 min. 8 sec. Of the other cars, as many as 
ten had been able to finish, or twelve in all out of a 
total of eighteen. The Kaiser, accompanied by the 
Empress and the royal family, received the leading 
French delegates, and congratulated them upon their 
success. 

The results of the race, as to the time required to 
make the complete distance of four rounds, or a total 
of 528 kilometers (327.4 miles) racing distance, are 
as follows: The time made by Théry was 5 hours 50 
min. 3 sec.; Jenatzy, 6:1:281-5; De Caters, 6:46:31 2-5; 
Rougier, 6:47:111-5; Braun, 6:59:49 1-5; Hautvast, 7: 
2:36 2-5; Salleron, 7:15:15 3-5; Lancia, 7:17:541-5; 
Girling, 7:22:541-5; Cagno, 7:23:36 3-5; Werner, 7: 
32:14; Jarrott, 7:36:52. The average time made by 
Théry was very close to 60 miles an hour. 

As to the types of car which made the best time, the 
order is as follows Richard-Brasier (French); two 
German Mercedes cars; Turcat-Méry (French); Aus- 
trian Mercedes car; Pipe (Belgian); Mors (French), 


gether, and connect the motor to the rear shaft. 
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The greatest interest, of course, centers in the win- 
ning car of the Georges Richard-Brasier type. This 
car is among the leading Paris makes, and was de- 
signed by M. Brasier, the engineer of the company. 
It is expected to furnish a complete technical descrip- 
tion of these cars as soon as they return to Paris, 
In the meantime it may be mentioned that they carry 
a four-cylinder motor of the vertical pattern, which 
is rated at 80 horse-power. The ignition is carried 
out by a magneto, which is driven from the motor. 
Chain gearing is used for the transmission from the 
motor to the rear wheels. The front part of the car 
is of somewhat square form, and is provided with a 
radiator of the wing type in front. The radiator is 
cooled by an air-fan placed just behind it and driven 
from the motor. 

The car weighs about 2,140 pounds, and the distance 
between axles is 8 feet 8 inches. The gage is 50 inches. 
At full speed of the car the motor is coupled direct 
to the rear part. The gear-changing box provides 
for three different speeds. In the racing car all the 
valves of the motor are mechanically operated. The 
truck is built of pressed steel, and has front wheels 
32 inches in diameter and rear wheels 33 inches. 

The Turcat-Méry car, which is among the winners, 
is another of the leading French makes. It is built 
by the well-known De Dietrich Company, who adopted 
this type of car, which was designed by two Marseilles 
engineers, in preference to the type which they form- 
erly built. Although one of the new cars, it is already 
a record winner, and came out among the first in this 
year’s eliminating trials. 

This car is equipped with a four-cylinder motor, 
which is rated at 100 horse-power. Contrary to the 
usual practice, the motor uses atitomatic inlet valves. 
There are four such valves per cylinder. The motor 
is provided with magneto ignition. The car has a 
pointed or torpedo-shaped front box, with the radiator 
mounted in the extreme front and beyond the pointed 
end. A double chain transmission is used from the 
motor to the rear wheels. The chassis of these cars is 
built of wood, reinforced with steel plates. The front 
and rear wheels are 35.2 and 35.6 inches in diameter 
respectively. The complete car weighs 2,090 pounds. 
The axles are spaced 9 feet 1 inch apart, and the wheel 
gage is 4 feet 8 inches. 

The Mors racing car has also a 100 horse-power motor 
of the vertical four-cylinder type. It is built in the 
boat-shaped or torpedo form, which gave these cars 
such an attractive appearance last year. The radiator 
is mounted below the pointed end of the car, and is 
nearly concealed from view. The motor drives the 
differential by a direct coupling when at the highest 
speed. The inlet valves are of the automatic type. 
This car also uses a chain transmission to the rear 
wheels. The complete car weighs 2,200 pounds, and 
the chassis is built of pressed steel. The wheels are 
spaced 8 feet 8 inches apart, with a 3 foot 1 inch gage, 
which is comparatively narrow. 

The three Belgian cars, one of which took a good 
place, were built by a leading Brussels firm. The four- 
cylinder motor of these cars is formed by two castings 
having two cylinders each. All the valves are oper- 
ated by a single cam-shaft, and means are provided for 
relieving the compression of the motor when starting. 
The admission of gas to the motor is regulated by a 
throttle-valve, which is placed on the inlet pipe lead- 
ing fsom the carbureter. The motor is rated at 100 
horse-power. 

Accumulators, with spark coil and plug, are used 
for the ignition. One of the peculiarities of the Pipe 
automobile is thre use of a newly-invented form of mag- 
netic clutch for coupling the motor to the rear shaft. 
The clutch is formed of a set of disks, one of which 
has the magnetizing coil imbedded below the surface. 
When the current is thrown on, the disks come to- 
This 
clutch has already been described in detail. The gear- 
changing box provides for four speeds. The chassis is 
built of wood strengthened with metal. 

The Italian cars are built by the Fabrica Italiana, 
of Turin. The motor is designed for 75 horse-power. 
It has four vertical cylinders. Magneto ignition, of 
the Jucisa system, is employed. The inlet valves of 
the motor are mechanically operated. At starting, the 
compression of the motor can be relieved. The gaso- 
line reservoir is placed in the rear, and is under pres- 
sure. The honeycomb type of radiator is used on these 
cars, and the flywheel of the motor is placed just behind 
the radiator, having the form of an air-fan. The dis 
tance between axles is 9 feet 3 inches, and the com- 
plete car weighs 2,177 pounds. 

re 

Briquette fuel is now extensively used in mines, 
wills, factories, smelting works, chemical works, etc., 
in all parts of Germany, and the results are said to be 
eminently satisfactory. For instance, experiments 
with lignite briquettes in a plain grate furnace re- 
sulted in the generation of 5 kilos. of steam per 1 kilo. 
of fuel, or a relative capacity of two to three compared 
with ordinary steam coal. 
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Weeds Used in Medicine. 

The United States Department of Agriculture has 
just issued Farmers’ Bulletin No. 188, entitled “Weeds 
Used in Medicine.” The bulletin was prepared by 
Alice Henkel, Assistant in Drug and Medicinal Plant 
Investigations, Botanical Investigations and Experi- 
ments, Bureau of Plant Industry. 

Attention is called to the fact that certain well- 
lnown wéeds now either generally or locally infesting 
the country are the sources of crude drugs at the pres- 
ent time obtained wholly or in part by importation 
from abroad. Roots, leaves, and fiowers of several of 
the species most detrimental in the United States are 
gathered, prepared, and cured in Europe and not only 
form useful commodities there, but supply to a consid- 
erable extent the demands of foreign lands. Hence 
it appears probable that while weeds can hardly be 
made desirable, still in his fight to exterminate them 
the farmer may be able to turn some of them to ac- 
count. Some of the plants coming within this class 
are in many States at present subject to anti-weed 
laws, and farmers are required to take measures to- 
ward their extermination. It seems, therefore, desir- 
able to make these pests sources of profit where pos- 
sible. | 

The prices paid for crude drugs from these sources 
are not great and would rarely tempt anyone to pur- 
sue this line of work as a business. Yet, if in ridding 
the farm of weeds, and thus raising the value of the 
land, the farmer can at the same time make these pests 
the source of a small income instead of a dead loss, 
something is gained. 

In order to help the farmers to obtain the best pos- 
sible results for such products, instructions for collect- 
ing and preparing crude drugs from weeds are briefly 
given. 

The plants mentioned in the bulletin are burdock, 
dandelion, the docks, couch grass, and pokeweed 
(principally root drugs); foxglove, mullein, lobelia, 
tansy, gum plant, scaly grindelia, boneset, catnip, hoar- 
hound, yarrow, fleabane, blessed thistle, jimson weed, 
and poison hemlock (of which either the leaves, flow- 
ers, herb, or seeds are used in medicine); and also 
wormseed, and black and white mustards, of which 
only the seeds are used. 

Descriptions of these plants are given, together with 
the common names by which they are known in differ- 
ent localities, the habitat (or, in other words, the kinds 
of places or soils in which they are likely to be 
found), their geographical rarge, information as to the 
parts to be collected, their uses, the extent to which 
they are imported, and the prices usually paid by 
dealers. 

The principal uses for which these plants are em- 
ployed in medicine are briefly indicated, but notice is 
given that none of the drugs mentioned should be 
taken without the advice of a physician. 

Suggestions are also given relative to the manner of 
disposing of the crude drugs and of packing and ship- 
ping them. 

The bulletin contains 31 illustrations of the weeds 
described. It is for free distribution and can be ob- 
tained on application to Senators, Representatives, and 
Delegates in Congress, or to the Secretary of Agricul- 
ture, Washington, D. C. 
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Wireless Telegraphy from Panama to New 
England. 


It is said that a contract has been signed with a 
New York wireless telegraphic company, providing for 
five of the longest wireless circuits in the world. The 
government has been given the full use of the system, 
and incurs the expense of installing it. The contract 
is the first step toward the realization of a plan for 
placing New England and Panama in wireless commu- 
nication. After the establishment of the service, its 
extension to the Orient is a matter of no difficulty. 
The circuits are as follows: 

Key West to Panama, 1,000 miles. 

Porto Rico to Key West, 1,000 miles. 

South Cuban coast to Panama, 720 miles. 

Pensacola to Key West, 450 miles. 

South Cuba to Porto Rico, 600 miles. 

Stations have already been erected by the company 
on the Atlantic Coast from New England to Florida, 
and by means of the naval wireless station to be 
srected at Panama connections will be made with the 
De Forest stations now in course of construction on 
the Pacific, and thence to the Aleutian Islands, which 
station will be the key to the Alaskan business. 


ee -——S 


The death occurred recently of Col. Hiram M. Car- 
penter at Bellevue Hospital in New York. Col. Car- 
penter was the inventor of a number of electrical 
devices, particularly in the direction of the improve- 
ment of batteries, and at one time had accumulated 
a comfortable fortune, but at the time of his death 
was poverty-stricken. He was 64 years of age and 
won his title during the civil war, when he served 
with the Iron Brigade of Wisconsin, and the Twelfth 
New York Cavalry. 
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A CURIOUS FORMATION OF HORSE'S SKULL. 


BY ED. J. C. WRAITH. 

Near Swan Hill, Victoria, there was found not so 
very long ago the skull of a horse which tells a pa- 
thetic story. When quite young the animal evidently 
escaped with a piece of manila rope tied tightly around 
his jaws. In the struggle for existence, the rope be- 
came embedded in the bones of the upper and lower 
jaws. The opening of the lower jaw, through which 
the rope passes, at first sight would seem to 
have been drilled; but in reality it was 
worn away by the friction of the rope on the 
bone. 

————_# 924 
THE NEW NEMETHY FLYING-MACHINE AND 
THE PRINCIPLE OF ITS CONSTRUCTION. 
BY BR. ALFRED GRABENWITZ. 

More than two years ago a flying-machine 
built. by Mr. E. Némethy, of Arad, Hungary, 
on the well-known kite principle, was dis- 
cussed in these columns. In this flying-ma- 
chine an air propeller was rapidly rotated 
by a gasoline engine. In the course of the 
experiments made on this machine, as well 
as by direct observations, the inventor be- 
came convinced that on the kite principle a 
machine could not travel any great distance 
horizontally, unless an amount of energy 
quite out of proportion to the effect produced 
be expended. Birds, on the other hand, do not 
show any visible effort, and as their wings 
are placed in a perfectly horizontal plane, 
their flying resembles much more the flying 
of paper arrows than of kites. Némethy, accordingly, 
decided on imitating, in the novel type of flying-ma- 
chine which he has just designed, that other school- 
boy’s toy, the paper arrow, the following rules being 
followed in its construction: 

Any flying body, moving horizontaiiy in the air, 
will undergo a statical drift, equivalent to the weight 
of the air volume which would be statically displaced 
in the same interval of time in the case of a vertical 
fall through the air. 

Any body falling vertically through the air will, in 
its fall, displace statically an amount of air equal to 
the volume of the body, plus the volume of the air 
cushion formed below the falling body, the existence 
of which was discovered by Loessl. 

If the weight of the flying body be either equal to or 
smaller than the weight of the amount of air dis- 
placed according to the above, the body will float in the 
air; if this weight be greater, the body will sink, like 
a body that floats or sinks in water, according as its 
weight is equal to or else 
smaller or greater than 
the amount of water dis- 
placed. 

For a_ flying surface 
moving _ horizontally 
through the air at a speed 
v, the volume VY of the air 
cushion causing the sur- 
face to float will be equal 
to the product of the cross 
section f of the air cushion 
by the length BL of the 
same, the latter being 
equal to the length of the 
flying surface 7 plus the 
speed v. 

Accordingly, V = fL = 
f (1+ v). 

The weight j of the air 
cushion being equal to the 
product of its volume by 
its specific weight, 


G=Vi=f(t + v) j. 


The total weight of a 
flying-machine therefore 
should not be greater than 
the weight of the air cush- 
ion G. 

In the case of a broken 
flying surface, similar to 
bird wings, the volume of 
the bearing surface will be 
greatest if the wings are 
inclined downward to the 
horizontal at an angle of 
22 deg. 30 min. The angle 
B, according to Loessl, is 
45 deg. If a be the length 
of each swinging wing, the 
cross-section of the air 


cushion f will be: 
J = 2a cos a 

(a sin -+ @ 608 @) 
2 


= 2a cos a & 
f 2 
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(sin @ -+- cos a) = a cos a (sin a+ cos a). In the case 
of a = 22 deg. 30 min, cos a@ (sin a + cos a) = 
1.2071. 

This figure (1.2071) thus is a constant for calculat- 
ing the most favorable magnitude of the bearing sur- 
face in the case of the weight and speed of a flying 
body being given. 

When birds move their wings up and down, they 
swim through the air in accordance with the above 


HORSE’S SKULL WITH A ROPE EMBEDDED THEREIN, 


laws, the horizontai speed necessary for obtaining the 
statical drift, as well «+ the lifting effect in rising, 
being due to the sliding ev ponent of the helicoidal 
movement of the wings, while the statical drift itself 
may be varied by altering the horizontal speed. The 
cross-section of the bearing air cushion is equivalent 
to the mean value ci the cross sections obtaining in 
the up and down movement of the wings, i. e, to the 
cross-section cerresponding to the horizontal position 
of the swinging wings. 

Bires that float in the air, without moving their 
wings, may équally be said to swim through the air in 
accordance with the above laws; the surface of attack 
offered to the wings by the corresponding position of 
the body, the wings, and the tail of the bird, being at 
any time such as to drive the bird in the direction de- 
sired. Asa sailing ship, by virtue of a corresponding 
adjustment of the sails and the rudder, may be driven 
even by a back wind acting at sharp angles, the fact 
that birds in floating through the air may even move 


NEMETHY’S NEW FLYING-MACHINE. 


NEMETHY’S NEW MACHINE IN FLYING POSITION, 


al 


against the wind, is very easily accounted for. 

A dynamical flying-machine, designed according to 
the above laws and able to float in the air at a given 
speed, requires for horizontal flight as much motive 
power as necessary to drive the floating machine 
against its front resistance, with any possible strength 
of the wind, at a speed such as to secure the length of 
bearing air cushion necessary for the drift. If the 
motor be stronger than would be necessary for olitain- 
ing the floating motion according to the above, 
the flying-machine, besides floating horizon- 
tally, would rise from the ground, the ma- 
chine being pushed forward on the ground at 
a higher speed than would be necessary for 
horizontal flight, and the flying surface re- 
ceiving a rising direction by lifting the rud- 
der as soon as this increased speed is ob- 
tained. 

The front surfaces should be as small as 
possible, and the bearing surfaces so de- 
signed as to have the longitudinal axis coin- 
cide with the direction of flight. In order 
to insure a stable floating of flying-machines, 
constructed according to the above laws, the 
load should be so distributed on the latter 
as to have the center of gravity of the whole 
machine lie below the center of gravity of 
the supporting air cushion, this position be- 
ing maintained during the flying movement. 

In order to design a suitable dynamical 
flying-machine according to the laws enun- 
ciated, Mr. Némethy uses a bearing surface 
resembling an arrow, made from linen, silk, 
aluminium, or the like, the wings of which should best 
he inclined downward to the horizontal line at an angle 
of 22 deg. 30 min., so as to obtain the maximum cross 
section of air cushion, the axis of curvature being par- 
allel to the line of flight. 

In order to obtain the necessary horizontal speed, 
parallel wheels or air propellers may be used, the latter 
being located either in the middle of the bearing 
surfaces or laterally, or else both in the middle and lat- 
erally; being driven by an automobile motor or the like. 
The weight of the whole flying-machine, including the 
motor, should according to the above be less than the 
weight of the supporting air cushion. 

The airship may be made dirigible by means of a 
stern rudder, a vertical rudder, and, if necessary, by 
two lateral rudders. In order to start the airship from 
the starting slope or cause the airship to rise from the 
ground or to alight, the inventor provides a set of 
wheels on which the whole machine may roll along. 
By driving these wheels either by means of the pro- 
peller motor or a special 
motor, either in conjunc- 
tion with or simultaneous- 
ly with the air propeller, 
the whole flying-machine 
may be used on the roads 
as an automobile, or else 
the initial speed may beso 
rapidly increased as to en- 
able the airship to rise 
even from an_ ordinary 
road. 

Although the machine 
has been constructed, no 
test has yet been made. Un- 
til that test is made, we 
must forbear criticising 
the construction. 

——— eee --—— 
Extent of the Fish-Hatch- 
ing Industry. 

We no longer speak of 
hatching thousands of fry, 
but of millions and hun- 
dreds of millions. The 
number of eggs, fry, fin- 
gerlings, and adult fish dis- 
tributed by the Bureau of 
Wisheries in 1902 aggre- 
gated one and one-half bil- 
lion. It is certain that the 
shad, whitefish, laketrout, 
and pike perch fisheries, 
each of vast importance, 
have not only been saved 
from entire depletion, but 
that they have been main- 
tained, chiefly through ar- 
tificial propagation, at a 
high degree of productive- 
ness. That these fisheries 
are industries to-day, 
valued at nearly $3,000,000 
annually, is due entirely to 
artificial propagation by 
the Bureau of Fisheries.— 
From the National Geo- 
graphic Magazine. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 


RAIL.—L. Srerneercer, New Yerk, N. Y. 
Certain advantageeus features are embedied in 
this inventien, ameng them being previsien 
fer allewing the rail te reck slightly during 
the passing ef a train, and insuring a mere 
censtant and nearer perfect centact; fer pre- 
viding a bearing-surface fer distributing peund- 
ing actien; fer relieving the rail and suppert 
ef undue strains; fer limiting mevements thus 
set up in the rail; fer supperting the rail 
against displacement; fer mere effectively 
shedding rain, sleet, snew, etc.; fer mere ther- 
eughly insulating rail frem cress-tie, and fer 
previding i ferm ef rail mere readily dis- 
tinguishable frem erdinary rails, thereby pre- 
venting accidents. 

SUPPORT Tek 


RAILS.—L. STHINBERGER, 


New Yerk, N. Y. Mr. Steinberger’s invention 
relates te a means for supperting rails and 
admits ef general use, but is particularly ap-- 


Plicable to railway systems empleying the se- 
called “third rail’ for the purpese ef distribut- 
ing the electric curent. Ameng the several 
ebjects ef the inventien, ene is te permit a 
maximum relative mevement as between the 
rail and its suppert in a pluvality of directiens. 
Anether, to provide an insulated rail-suppert 
presenting the least pessible mechanical cen- | 
tact-surfaces te the rail, therehy allowing the 
vail free mevement and aveiding pessibility 
ef rail sticking te its suppert, and thereby 
hending or hreaking it. 

HLUCTRIC SIGNALING SYSTEM.—J. 
DianovszKy, Passaic, N. J. The ebject in this! 
case is te previde a system, mere especially 
designed fer preventing collisiens ef trains 
and arranged te automatically bring a train 
te a step when it passes inte a sectien eccu-i 
pied by the train ahead te allew the engineer | 
ef the fast train te put himself in telegraphic 
cemmunicatien with the engineer of the train 
ahead, er vice versa, and te allew preper dis- 
patch ef the trains frem a terminal statien 
witheut danger ef derailing e1 cellisien by im- | 
perfectly set switches. : 


ELECTRIC RAILR@AD-CROSSING  SIG- 
NAL.—L. C. Cuarnx, Cambridge, Ohie. This 
signal fer warning teams and _ pedestrians, 


cemprises twe circuit-clesing devices arranged | 
in the track, ene each side ef the cressing and: 
abeut ene hundred and fifty yards from the 
same, an electric bell which is meunted in a 
bex at the cressing and arranged te be rung 
upen the appreach ef a train in either direc- 
tien, a cemmutater with electric metor fer 
turning it by which the time during which the, 
bell is te centinue in eperatien is contrelled, 
and electremechanical devices fer epening and 
clesing the varieus circuits and helding them 
epen er clesed, as required, and alse a circuit- 
breaking device fer the track-circuit. 
ELECTRIC SIGNALING SYS’TIUM.—S. if. 
Young, New Yerk, N. Y. In this patent the’ 
inventien censists in a signaling system espe- 
cially adapted fer use en electric railways 
where the metive pewer empleyed is a seurce 
ef direet-current, energ The object is te pre- 
vide means whereby the cenditien ef any sec- 
tien ef the railway may he visibly, audibly, or 
etherwise indicated—as fer instance, threugh 
the eperatien ef semaphore-arms, bells, lights, 
etc.—er whereby the speed of mevement ef 
any car upen the railway may be medified 
upon entering er leaving; any sectien ef such 
rvailway—as, fer instance, by autematically 
varying the resistance ef the meter-circuit. 


Of Interest to Farmers. 
PLANTER.—J IL = Groorrrs,  Allendorf, 
Iewa. In this case the purpese is to provide 
a means fer releasing the seed from the seed 
hex er bexes at preper perieds, which means 
are centrelled by the guide wire, chain, er 
cable used in cennectien with the machine, and 


further features relate te the censtructien ef 
ihe secd-drepping devices, means for regulat-: 
ing the winding ef the chain er cahle upon. 


the drum, and the censtriictien of the drill 
shees which are provided with devices at their 
lewer ends fer releasing seed to be drepped 
inte the greund. 

DEVICH FOR OPENING OR CLOSING 
GA'THS.—H. C. Morcan, Iugene, Ore. By this 
imprevement the inventor se arranges the repes 


and pulleys as te enable the eperator te epen 
and clese the gate frem any peint en the 
greund, in a wagon, er en a lead of hay, er 
the gate may be epened by a cable en the 
ground er by a man en herseback er witheut, 
the use ef repes as may be desired. 
Of General Interest. 
ATTACHMENT F@R MARINERS’ C@M- 


PASSES.—J. Roprr, St. Jehns, Newfeundland. 
This attachment enables bearings ef heavenly 
bedies, landmarks, lights, and distant ebjects 
te be taken accurately, enables accurate bear- 
ings te be taken at night, the mariner te dis- 
cever deviatien ef his cempass by taking fixed 
bearings and cemparing with cempass indica-| 
tion, accurate bearings te be taken with bin- 
nacle witheut its remeval er interference with 


its heed er tep, bearings te be taken eff pele- | 
cempasses, and te discever by neiing bearings: 


ef a fixed ebject frem time te time hew tide 
is setting. 


Ne'rs.—Cepies ef any ef these patents will 
be furnished by Munn & Ce. fer ten cents each. 
Please state the name ef the patentee, title of 
the inventien, and date of the paper. 


INDEX OF 


IMPROVED SCREWDRIVER, 

Electricians and others who are re- 
quired to drive screws in difficult and in- 
convenient places, will appreciate the 
value of the screwdriver here illustrated. 
The blade of the screwdriver consists of 
two jaws, over which a sleeve is fitted. 
This sleeve is so arranged that when 
moved forward it will crowd the jaws to- 
gether, permitting them to be inserted 


Attaching and = detaching VCE W. A. 
Alexander 763,453 ! 
Audiphoue, C. J. Massinger . ‘ 763,414 
| Automatic coupling, Lukens & Hughes: 763,771 
Autemutic signal, T. I 763,618 . 


in the screw slot, and when the sleeve is, 


withdrawn, the jaws will spread and hold 


the screw by pressing against the side! 


walls of the screw siot. The screw can 
then be driven without the necessity of 
being held by the hand. Mr. S. E. Con- 
don, 266 Hewes Street, Brooklyn, 
who is the inventor of this screwdriver, 
desires to dispose of his patent, either out- 
right or on a royalty, to some established 
manufacturer. 


Business and Personal Wants. 


REAP THIS COLUMN CAREFULLY. Yeu 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. im every case it_is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Werks. Chicage. Catalogue free. 


Inquiry No. 5719.—Wantet. a proofing compeund 
for oiled clothing which will dry with a surface free 
from all stickiness, 


AUTOS.—Duryea Pewer Ce., Reading, Pa. 


Inquiry No. 57°2@.—For makers ef refrigerating 
plants ef ene half er ene ten capacity. 


Fer heisting engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 5721,—For information in regard te 
making wood alcekol, acetate of lime, etc.,in cennec- 
tien with charceal preductien. 


“U.S Metal Polish. Indianapolis. 
3722.—For 


Samples free. 


Inquiry No. manufacturers ef sad- 


_irens er flat-irens which are heated by gaseline. 


If it isapaper tube wecan supply it. Textile Tube 


Cempany, Fall River, Mass. 


Inquiry No. 5723.—For manufacturers ef small, 
cemplicated springs ald clips, ef music wire. 


Sawmill machinery and eutfits manufactured by the 
Lane Mfg. Ce.. Bex 13, Mentpelier, Vt. 


Inquiry No. 5'7'24.- Fer parties ta make small spe” 
cla) steel chains ef 16 gauge (B. & Sharpe) wire. 

W ANTED.—Exclusive sale impreved autemebile spe- 
cialties. Specialties, Bex 773. New Yerk. 

Inauiry No. 5725.—Wanted, a 3 h. p. marine 
boiler, 

The celebrated ‘‘ Hernsby-Akreyd” Patent Safety @il 
Engineis built by the De La Vergne Machine Cemvany. 

Fect ef East 138th Street. New Yerk. 


Inquiry No. 5726.—For manufacturers of pile 


! drivers. 


Sheet metal, any kind, cut, formed any shape. Die 
making, wire terming, embessing, lettering, stamping, 
punching. Metal Stamping Ce., Niagara Falls, N.Y. 


Snauirv No. 5727.—Fer makers of creesete shin- 


' giles ter reefing purpeses. 


Manufacturers ef patent articles, dies, metal stamp- 
ing, screw machine werk, hardware speciaities, machin- 
ery and teeis. Quadriga Manufacturing Cempany, 18 
Seuth Canal Street. Chicage. 


inquiry No, 5728.—Irer small fancy tassels made 
ef paper, card, etc. 


Inquiry No. 5729.—Fer parties te make te, erder 
stampings ef wreught iren er seft steel plate, 34 inch 


thick. 


Inquiry No. 5730.—Fer makers ef phete-butten 
frames and phete jewelry. 


Inauiry No. 5731.—Fer makers ef retary fans 
driven by clockwerlk. 


Iinguiry Ne. 5732.— 
machinery. 


Inquiry No. 373 3.—Fer maker. ef £as balleens. 


Tnquiry Ne. 5734.—ler the address of the firm in 
Cenuecticut making little Egyptian charms. 


‘Fer makers ef brick-making 


Inquiry No. 5735.—Kor makers ef electric and 
moter truck fer hese truck fer fire department. 


Inguiry No. 57:36.—Wanted,a patent fer a geod 
selling appliance, for sale at. a fair figure. 


Inquiry No. 5637.—Firms manufacturing machin- 


. ery fer a pencil factery. 


INVENTIONS 
For which, Letters Patent of the 
United States were Issued 
for the Week Ending 
June 28, 1904 
AND EACH BEARING THAT DATE 


[See nete atendef list abeut cepies ef these patents.] 


N. Y., - 


* Diseases, 


Keating.... 


Automobile, LL. Lacoin «- 763, 1494 
Axle, vehicle, J. B. Baynes. ° 763, 839 
Bag frame, B. vom Figen - 763,740 
Buke pan, J. A. Bailey... . 763,653 
Baling press, W. II. Kautf + 763,905 
Bar which cannet be sawed threugh, P. 

D. Ziegler ...... 763,651 


Barometer, anereid, IF. 763,659 
Barrel heep, wire, J. PF. 763,794 
Barrel rack, A. A. Charlebeis.. 768,855 
Basket, E. L. Walker 763,580 
Basket, grape, IE. L, Waller ..........22. 763,578 
Basket handle, detachable, E.R. 768,577 
Beating engine bed-plate, 8S. R. 763,817 
Bed, folding, II. Brandt............... 763,358 


Beet lifter and tepper, Smith & Giddings. =? 763,571 


| Dyeing cempesitien, G. M. Lawten........ 


Bench. See Toy bench. 

Binder, loose leaf, G. P. Williams..... wees 768,583 
Block molding machine, L. P. Normandin... 763,942 - 
Bleck signal, automatic electric, W. <A. 

LUDDY | eco seees aoa ewes ts weeeeeesee 763,411 
Bletter holder, J. A. Walsh « 763,646 
Beut, C. A. Manker « 763,684 
Boiler check, A. B. « 763,881 
Book binding, C. Chivers SS ae) Srarer ee - 763,857 
Beok, manifolding, H. KM. Delbare . + 763,598 
Book protecter, 8. L. Greene...... - 768,554 
Boet or shoe, Ix. Wigel......... - 763,600 
Boot tree, iutlutable, II. G, Loyes..... + 763,489 
Boriug machine, Duquette & piety - 768,738 
Bottle, IW. EB. Lewis..............62. - 763,914 
Bottle filling machiue, W. FB. “Panning . 768,601 
Bottle, non-refillable, A. G, Abizaid + 763,534 
Bottle, uon-refillable, G. Zister... « 763,831 


Box fastener, D. A. Schuabel - 768,430 


763,616 
Teasel, EB. C, Entler............eeeee 763,382 
Haves treugh hanger, C. S. Welferd........ 763.449 
Educational device, O. H. Pewers........2. 763,926 
Electric battery, P. J. Kamperdyk......... 763,674 
Electric fixture suppert eutlet bexes, W. 
Bessert.. yea oes ese eee eee cece weeee 768,355 
Hlectric lighting system f vehicles, J. 
A. Little . seee. 763,495 
Electric machinery centrol, dyname, e 
Carichoff 2.2... waeen 163,658 
Blectri¢ machines in adjustable lution, 
mneans fer securing the stators and re- 
tors of, Bolimlander & Pfeifer. «+ 763,845 
Electric regulating switch, Dix & Sandtord. 768,861 
Blectric switch, W. S. Tebie........ < + 768,520 
Electric transmitter, Mundy & Smith..... -- 768,501 
Electrical exchange, automatic, Lundquist 


& Erickson 763,412 


Electrical uses, resistance 763,812 
Flevator, G. Visco weeeeee 763,946 
Elevator deors, locking and interlocking at- 
tachments for sidewalk, DP. Il, Jacksen.. 763,609 
Iimbossing press attachmeut, I. G. Turne 763,524 
Idnd gate, wagon, C, E. Byington...... - 763,718 
Iugine cyliuder, steam, L. 1k. Alleman. 763,586 


Hugiue drum, hoisting, derr or similar, 

Ns We’ Nor is? soci eed aitie ation oda We . 763,417 
Hugiue exhaust mufHer, explosive, D. 

CLOT | 25 Hein eh PEE Seco wee 8g Bed are eins Sine 763,626 
Wugiue lubricatiug apparatus, E. Db. Cald- 

well... wistd ee sreGige outer, COOMLD. 
Envelope, BE. Z. Wanous........ 763,944 
Envelope, safety, IL. deve: Jr. «+ 763,797 
Iixercising machine, Frazee & Whitcomb 763,475 
‘Exhibition case, revoluble, D. Woods. 763,584 
lixplosion motor, hk. Algriu 768,585 
Ixplusive, W. isirvssanoff ...... 763,675 
lixplosive compound, C. M. Lal : 763, GG 
Explosive imotor, rotary, C. A. Mu 163.773 
Ibycgliéss nose guard, G. J. Kirby « 163,907 
Fabric cutting machine, Sciberling & Smith. 76,804 
Faucet, combination, S. 8. Williamson..... 768, 1827 
Faucet, two way, S. 8S. Williamson........ 76:3,820 
Tfeed water supply regulating apparatus, J. 

Davie sieh gets yess setae yh. 
Voediug mechanism, I. A. Oakes, 
Fouce-gate, GUL Marman....... 3 
Fouce stay clamp, wire, P. B. Yei 5 783.63 
Fence, wire, W. M. Wadleigh...........-- 3,446 
Fence wire tightcuiug device or i 

Vogelzang 763,445 
Fertiliver, HB. Wrig . 763,450 
Vile, cabinet or index, Als. Waller... ...- 763,704 
ile ov rasp cutting machine, ll, Crane, Jr.. 763,727 
Ivilm developing machine, J. M. Brainerd... 765,357 
Filter beds, apparatus for removing mater- 

ial from the surface of, H. W. Blaisdell 763,354 
lire shutter, P. MWbuer ..............-. . 768,381 
! Vircarm ejector mechanism, IK. Beach. « 763,458 

rin removable join t pin, A. IL Day... 768,467 
Lireproot ceiling, H. Schinidt............... 763,513 
Kircproot tloor and ceiling construction, 11. 

& 


Brake aud mud guard, combined f 

TiShGns «ges 80% o.cae Once ale eos al ee ate eS 768,871 
Brewing kettle, hop jack tank, and cooker, 

combiued, C. I. ITettinger ........... 768,606 
Brick drier, meving, I. P. Arrastrong. « 763,349 
Briquet machine, IF. Meyer... - 763,498 ! 
Broom heads, making, 8. PV. Edmiston - 763,603 
Bucket, lifting, Hains & Weaver. 763,891 
Bucket, well, C. A. Crane 763,371 
Building block forming muchine, : » 13,634 
Burial caskets, ete.,  laudle for, GA... 

Schebr- olen Saeees ithe ea TUBE 799 763,800 

Burner, Sec Gas buruer, 
Burner, P. B. Curran.. 763,728 
Butten, C. Schmidt... 763,512 
Calipers, J. T. Lemon + T3918 | 
Can caps or seals, tool 

A. Truesdale . 763,937 
Caudle extinguisher, m 763,440 § 
Cap, couvertible tourist aud automobile, R. 

Lox 763,602 
Car chock, J. W. Are : - 763,836 
Car door, grain, W. A. MeGuire . 763,622 
Car dumping mechanism, metallic, ; 

BOCK Gre sacs seanayeretaie dledioc- decte aco aia rhe7t ales + 763,841 
Car, tloxible Wheel base, G. L. Stuebue 763,807 
Car guard rail, strect, J. J. Collins. + 763,723 ! 
Car, hopper, Russell & Ames... . 763,696 
Car, hopper bottom, Wolff & Lip - 71633,706 
Car lubricating apparatus, W. J. Raum.... 768,693 
Car, metallic Mush floor dump, A. Becker... 763,947 
Car roof, metallic railway, J. J. Seuder... 763,438 
Car undcrframe, railway, C. E. Bauer . 763,589 
Car wheel, Pe TRemmities 2... is coke + 763,980 
Cars, device for loading or unloading traius 

of, J. A. McManus................20.- 763,779 
Carbeul from pulverized carbonaceous muater- 

ials, separating, J. Daring .. - 768,859 
Carbon sheet holder, F. Jefferson.... - 763,762 
Carbonating apparatus, A. Ileymann - 763,753 
Carousel, Hl. S. Thomius........ She hs ~ 763,811 
Curpet fastener, W. IITaussler ..... + 763,485 
Case. See Jxhibition case. 

Celluiose, converting wood, Ewen & m- 

TPMSON sa Savsce cichlids PA ae tae abated 763,472 
Cemeut, composition of ‘matter for, A. L. 

GANtOR vis eee ook basen euinare ds eons ee ees 763,746 
Cement derived ashes and making 

sume, M. W. Marsdeu................-. 763,685 
Certificate of deposit, A. W. Moore - 163,778 
Chafe iron, roller, Tv. Il. Brady..... - 163,715 
Chair, EF. Tuntietey cccciecs cee vody ce + 163,656 
Cheel¢- -cauceling press, A. Dietze .. » 163,733 
Chest protector, C. Uebel. .......... - 763,815 
Christmas tree holder, J. - 768,856 
Chuck, G. R. Rich..... - 763,796 
Churn, C. Y. Roberts » 163,686 
Churn, 8. C. Lavender. . » 768,769 
Circuit closing device, A. we. T68,404 
Clay or other insoluble matcrials, apparatus 

for scparating, M. W. Phillips ...... 763,792 
Clay or other iusoluble materials, separat- 

ing, M. W. Vhillips............0...0-- 763,923 
Clock chimiug and repe mechanisin 

C. A. JacqueS 22... cece ee eee 763,899 
Cloth sheariug machine, W. I’. Ambach. . 763,835 
Clothes pin, A. IY Vickert............ ~ 163,793 
Coul sieve or separator, J. G. Brock - 763,362 
Coat aud hat hanger, M. li & BOE, 

Burton s+. 768,461 
Coherer, W. 8S. Wogg..........-2- « 763,894 
Coin receptable, I. P. Towuscud. 3 763,522 
Coke, makiug, M. WR. Conley...... 533,36 


Coke oven, clectric, M. R. Couley 


Colors, preparation of salts of iron for use 

fir oil," Ry Vidali 2 o228 peeve wee eae es 703,574 

Conceutrating table, G. <A.  Overstrom 
763,783 763.784 
Concentrating table actuating mechanism, 

G. A. Overstrom ..........00.00.00-- « 763,785 
Corecrete wall making apparatus, LI. Doll... 763,376 
Condimeut bolder, 1. W. Livingstou........ 763,916 
Continuous kilu, VP. L. Youngren.... + 763,538 | 
Couveyer, J. C. Hoshor.... 2.0... ee eee eee 763,596 
Couveyiug driving mechanism, J. C. Lfloshor. 763,897 | 
Cop cutting mechanisin, (. Iauseu........ 768, 882 
Copper sulfate, making, G. Gin........... 763,478 
Corn cutting and shocking machine, D. 

Phillips -. 763,682 
Corn huskiug machine i 

AL Joluston sic l ae oa es sees eee 768,611 
Corn shock binding device, W. J. NicllEu 763,781 
Corn shock loader, D. T. Vhillips...7...... 763,631 
Corn shock or hay loading or ctacking ap- 

paratus, J. Vetersou ..........-2.6--- 763,506 
Cottou bleudiug and cleaning appa C. 

By. Sa ple” os .sie Sed oe es see ee eee See 763,798 | 
Cotton cleaner and gin feeder, J. W. Gooch. 763,748 . 
Cotton picker, pueumutic, R. Getala 7623.89 | 
Coupliug device, Schmidt & Mayland. - 18,431 
Coupling pins in couplings, device for 

ing fractured, Ilarlow & Gillett....... 763,888 
Crauk motion, variable, BE. EB. Wmersou.... 763,742 
Crate for berry boxes, ete., folding, I. L. 

Walker oan ceca Grete tae dsece War oer ei 763,579 
Cremating furnace, W. Lorsfall - 763,502 
Cross tic, 12, J. Jolson... - 763,900 
Cuff holder, HW. HW. Dean....... - 73,860 
Culinary utensil, ©. Cauclini . 763,593 
Cultivator, S. W. Rowell........ . 763,511 
Cultivator, motor driven, 7633,76@ : 
Current motor, cia M. C._ Massie. 763,774 


Curtain fixture, window, C. I, Ieinrich.., 768,486. 
Curtain pole, W. M. Black » 763,713 
Curtain pole, self supporting, « 763,844 
Cuctain ring, A. L. Parker, ++ 763,691 - 
Cutter, TB. Miller.. ‘ « 763,687 ; 
Cutting tool, A. LE. Venn.. sant 8 763,527 
Damper regulator, stove, J. Re Ree « 763,928 
Decorative vist, LT Sax.o.loll ee. - 763,428 
Deflectious, &[y ws for reading angu 

By Tiss Wythe. ta342 24 ges bce ae eres 763,829 | 
Dental plates, swaging or fitting, L 

Fisher 763,385 
Dental tool guard, R. L. Mageen.......... 763,918 : 
Desk or writing table attaclimeut, school, 

Gilson & Rowe 1.2.02. 0 65. eee eens 76:3,878 
Die for cutting taper threads, W. Vosper.. 768,816 


M. G. Brewnell 
treatment of lemorr- 


Directory, telephoue, 


cabinet for 


763,940 


| 


-D. Oliver... sc... eee ee eee eaten ee 5 
Tish line tloat, I) Tlaclimaun.... 


Vishing gaff, M. EF. Cook.... 

Plask. Seo Foundry flask. 

Vluid shut-off, W. & J. Boekel... - 763,714 
Fluid switch, N. Il. Mcdbery... - 763,686 
llushing draius and sewers, 

Shone & Ault 2.0.20... . eee. seeeeees 768,641 
Volding chair, A. J. Jackley... - 763,49 
Volding gate, J. Gueriu........ : S| 
Woldiug machiue, C. A. Sturtevaut......... 763,644 
Food, meaus for prepariug liquid, S. Jauu- 

liewicz 763,401 
Foundry flask, MH. J. Cochran... 763,465 
Garincut clasp, M. Coffey, rcissu 12,287 
Gas burner, incandescent, L. Ty . 763,587 
Gas check, F. Gceiger............6. 763,876 
Gas gencrator, P. Meyer 763,919 
Gus generator, acetylene, 763,595 
Gas geucrator, acetyl cue, - 763,688 
Gas making apparatus, C. ‘M. Baker... 763,455 
Gas producer, Pp. J. Buckley......+.-. 763,460 
Gear, transmission, I’, G. Gies 763.417 
Gear, two-speed reversing, I. A. Ferguson. . 763,548 
Gearing for the transinission of pewer, 

wheel, G. 8. Baker. 763,654 
Glass drawing machiue, 763,353 
Glass griudiug machine work holder 

@ Garrett soso ra. ate es. 763,489 
Glass lamps, cte., manufacture 

Bry Ce. cles heh Oh shes ea oh oss ied eves oe 763,849 
Glass sheets, apparatus for “aking, J. AT TOE: 

BOD wale ine Suu araaed ala abet an taishe sia : 763,633 
Glove, decoration, VP. Doppeusch mitt : 763,736 
Glove’ washing férm, CG. Krell......-.: 763,406 
Gold dredging machine tumbler, W. Ferris. 763,869 
Governor, engine or like, Taylor & Evans... 763,973 
Grader, road, Hl. Woods........ See 763,650 
Grain separator, 8. A. Burman. i - 768,875 
Grating, safety, G@. VT. 1. Heuriksen + 763,890 
* Grinder, wet, J. J. Rexvoth......... . 768,685 
Grindstone fixture, T. P. Wilis. « 763,469 
Guu sight, A. M. Audrews..... - 768,348 
WWair drier, D. J. Buekley.. - 768,717 
Hair retainer, J. 1 Daughters. - 763,597 
Handle, Parmenter & Wohller . 763,627 
Uarvestor, C. Hesse .. - 763,891 
Harvester attachinenut f i Sav- 

ing down grain, W. M. Waudietgh eens 763,447 
Harvester, coin, W. V. Vhillips.. ~ 763,424 
Ilarvester, corn, I. L. Selauck. + 763,569 
Harvester, corn, D. T. Phillips ste beveds « 768,680 
ILarvester tougue truck, KE. A. Jolinston... 763, 403 
Harvester, binding aud shocking machine, 

corn, D. VU IPSisy seal ghee oes Stee te 763,629 
Harvesting on ine grain clevating device, 

B: Went Ar Pr | Dameron 768, 854 
Ilat fastener, C. Dorn.. - 763,862 
Hatch cover, R. 1. Lacey... 763,493 
Hay frame Youder or uuloader, i 768,582 
Ucadache, mechanical appliance “tor cure of, 

bho Turner, Jv... «ee. 768,814 
Headlight, IC. ‘& G. L. Wilson: - 763,648 
IIcating apparatus, Walz & Doherty - 763,705 
‘ oatiug apparatus, J. Collis ..... . 763,724 
EHoatinug furnace, C. W. Bray + 763,847 
Ileating furnace, J. Wirschmann - 763,892 
Heel, boot or shoe, M. Winauts... + 763,649 
Hinge, spring, BE. Lomimer, reissue - 12,236 
Ilorseshoe calk, M. RR. Jackson - 768,669 
Ilorseshoe, R. KK. Joluison....... - 763,901 
Lose coupling, J. A. Alleu.. - 763,652 
Ifose coupling, W. Ll. Bailey... . - 163,887 
Ilose nozzle holder, A. L. Chubb. + 763,594 
Ilydraulic intensifier, ©. B. Albree - 763,833 
Ilydraulic lift, R. UW. Campbell... - 763,720 
Ice cream mold, G. VF. Dickson............ 763,732 
Lucandesceut bodies, means for suspending, 

K. Kramer 763,678 
Induction motor, a Current, 

Dusiuberre ... eee eee eee eee 9 763,547 
Insect destroyer, Wiesen & Crisp - 763,82: 
Iusceticide compomid, O. D. Goodcll.. « 163,481 
Insulating support for electric third 

Te Re Slaten es.3 eee ses warts Sh eee » 763,434 
Internal combustion cugsine, IIL. C. Waite.. 763,819 
Iron, See Smoothing iron. 

!Jar, W. 8. Teople. - 763,81@ 
Taw wrench, sliding, - 763,470 
Jowel  inutit ao 763,846 
Joit, TI. 763,483 
Journal box or . 
Bik, Mice erciie eines ie 763,399 
+ A. Morell ...... - 763,920 
Brabrook bee Jiaye cee ee eee 768,356 
# machine, circular sp needle, 
Wileomb) 9 iis oo ccin sete ced eee ote 763,825 
machine needle aud jack, itueey. 
done setae ears oeaks - 763,400 
' Knockdown case, TR. Schouten 763,801 
hace tipping machiue, Albrecht 
WNC ce ae at am a. oh nan duc eletis 6 ateasals 763,832 
Taaiy wick raisor, J. Middaugh..... 763,776 
Lantern globe mold, A. B. Toughton...... 768,758 
Latch, gato, P. N. Risser............2.6-- 763,426 
Lathe templet controlled turner, J. Ilartness 763,886 
Leather press, M. A. Holmes 763,895 
Life preserver, A. Tann.. 763,518 
Lightning arrester, G. Bab - 763,350 
Lightning 1 apparatus for d 

ing the 1 ius of, TT. Sinapson...... 763,516 
Linotype machine, P. T. Dodge..... + 763,735 
Liquid receptable indicator, M. Bray....... 768,716 
Lock for levers in interlocking machines, J. 

Ps COMMON © poce.5 ose wise es Rae one wees. 763,366 
Locking bar pipe, C. II. Iloskins. . wee. 163,898 
Loom dobby, Schwarzenbach & Lier. wee. 163,432 
Loom, filling replenishing, W. L Stimpson. 763,441 
Loam, hand, S. If. Woodbary.............. 763,828 
Tucom harness mechanism, C. W. Nutting... 763,418 
Loom stop motion, J. M. Grey............. 763,556 


hoids or other, B. F. Johnson 763,765 
Dispensing vessel, J. G. Lowe... + TW3,917 
Door banger, C. KK Harrington. : 763,393 
Abdominal bernia-pad, combined, A. Eb. Ma- Drapery hoek, L. Nachmaun............ — 763,780 
goris . 763,683 Draw clamp for draw benches, Berghot & 
Acid proof com AL * 763/421 Theberath ..... 0.0... eee eee eee 763,710, 763,711 . 
Adding und recordiug machine, : , Drawer guide, W. Laakso .......--+++++-- 763,492 - 
UM ies asda ed d bck ec otha yh ca ioratebd edith fone 763,602; Drier. See Brick drier. 
Adjustabl ‘ucket. for mirrors, “ete t | Drying materials, L. Gathmann........... 763,387 
& Martin ..............5- ye ete sare tanec 763.380 ; Drying substances, L. Gatbraann «. 768,888 
Air brake apparatus, O. A. Alexander * 763,834 | Dring machine, T. G. Davis. + 763,373 
Alarm device, FE. L. Fitch ............--.- 763,386 Duplicating machine, GC. H. Colter. ..1... 2. 763,725 
Aluminium, electrelytic manufacture ef, G. Dye and making same, orange tetraze, Jed- 
Gin Cad saree ie auteceWeN ee PCIE eh cent OREO. liclka & Schedler 2... .... ccc eeeeee cess. 768,761 


Jury 9, 1904. Scientific American 33 


- 763,462 
- 763,619 


Wood-working 


Leem temple, J. I’. Carberry. 
Leom temple, P. McPherson. 


. Loem warp puller, A. Petersen - 763,628; 
Machinery Lubricating device, A. G. Wivin.........66 763,599 ' ; 
Lubricating eil, system fer distributing and i 
For cippoas, erass-cute filtering, C. EL Lefebvre.............. 763,681 - 
tings, witering BIDE, Lumber matching machine pressure attach- 
boring, seol-sawing, qlee ment, A. Miln@ oo... cee eee eee eee 763,777 : 
meulrtituy, inoviisivy: far Magneto electric generat i 
working wuod in ay ilu ‘ TREMY"* « Svavatss tie corala-a: otare tutes 


Mail bag catcher, E. Petter 
Mallet, G. B. Geddard. 

; Manhole, H. C.. Baker, ‘Tr. 
Marble, artificial, Weldhamer & @elgiesser. 
Match, L. Jaceb Flier 


. Match bex, C. F. P its Vise tte 
FNGINE 2 O07 SACHINE SHOP OUTFIT 5, MAN Renee Seman ae . 


3? ES Cise ba. tuates aude e Genta se 763,442 763,443 
| [OOES*" SUPPL Me. a phone, cellapsible, H. Sturges........ 763,808 
SEBASTIAN LATHE ce, 120 Cenvsat $7 Metal extrusier apparatus, Heyl- & 


CINCINNATI O} Musker - 763,559 
i: Mine trap de Wack 763,703 

Veeder 
Counters 


. 
' Minerals, separatien ef, Geyd ghten 763,749 
: Mewer felding reel suppert, EY. A. Jehnsten. 763,902 
Mewing machine attachment, I. A. John- 

to register reciprocating 


SEO ND, «aise Sate a, ae fo 25, a7adond (oho eeees See Gio Shales nxete ore 763,402 
movements or revolu- 


ner. Send ior catWugue A. 
The Seneca Falls M'f'g o.,, ° 
LY, 


Water St, 


Music transpesitien chart, W ie Finley.... 763,876 Thousands of people who are considering 
Musical instrument, antomatic, Gilman’ & the purchase of an automobile want a 


TPirrell. si nics, lates a3 ca 763,877 : hi that is st ae ful—eas 
Nailing machine, C.K. ‘Pym 763,927 MN de aan ten oma he chau eaey 


tions. Cut full size. Nitramins with fermaldehyde and a preduct : riding —simple— durable = ,Btaceful and | 
thereef, reactisg en, Iomolka & lMrber 763,756 up-to-date. Model “H,” here illus- 
Booklet Free Nitreus anhydrid and nitrates, making, il. j trated, has full elliptic springs, two pow- 
VEEDER MFG. CO. Nut eae aa ware erful brakes, 28-inch wheels, 3-inch tires, 


81-inch wheel base, large cyli-ader engine 1 


Hartford, Conn. Nut lock, W. V. Wess 763,821 j F 5 fe 
Cyclometers, Odomet Nut leek, J. 1. Franklin ; 763,874 of seven actual horse power. It will Laeny tu ete, 
Tuchomocter Cenntrs Nut leck, J. M. Schefield...... 763,932 carry four people over any kind of road Cefinust Miglish cutlery 


Ore cencentrating table, G. 


and Fine Castings. in any kind of weather. Fitted with two 


.. SOTO + aso a5. shod oho ie Sracedis acorelatere’ 763,787 " es el Hooilyt t Sar slot ery, 
separator . lampsand horn, $850.00 atthe factory. si 
@re separator and = cencentrat . Vi p , y. 
TAKE THE NICKEL PLATE ROAD FOR Heesen ...... eee eee eee i i 7 
THE ST. LOUIS FAIR. | Overalls, Ti Landers. 4c). Six different models, $750.00 to $1,350.00 


Lowest Rates and many unusual privileges. Special! @vershee holder, J. Stawartz. mite at the factory: wae the 
$1.5,.00 rate on certain dates. Full information on appli-: Packing, I. A. Horn....... I * 
cation to local Agents, or R. EH. Payne, General Agent, | Pail, dinner, H. Sobey. ! THOMAS B. JEFFERY & COMPANY } 


291 Main St., Buffalo, N. Y., or A. W. Ecclestone, D.P.A., | Pail, slep, FE Pierce...........005 Kenosha, Wisconsin, Ue Ay 2 
385 Broadway, New York. | Pan? ‘See’ Bake pan. Chi Branch, 304 Wabash A 
‘ icage Branch, 3 Valea. venue 
oa eiO@o@i—_—_| —_\|——. Panel, metal eviling, Caldwell & Jacger... 763,852 ’ Basten Branch, 145 Celumbus Avenue WATER, 25 Bbls. for Ic. 


Oo Paper bex machine feed attachment, C. 
M arine Motors Shaman, se. ethe ia Wheaten 763,943 
Paper feed rell mechanism, 8. J. Seifried.. Oe _ 
Paper hanger er bill pester, Kerns & Ackley 763,76: So SS ee Se 
ee Paper rell holder, sample, F. Hawke....... 763,394 IF YOU SHOOT A RIFLE 
points and none of | Pegging machine, J. F. Bavey ..... . 763,466 Pistel er Shetgun, yeu’ll make a Bull’s 
the bad, huy a Pen, H. W. Stene .............. . 763,517 Eye by sending three 2c, stamps for 
, 6 RELIABLE”?. Pencil, lead, C. ven Schemuitzky : the Ideal Hand-book “A,” 126 pages 
Piano pedal suppert and bearing, I. Larsen. 763.680 Es E, Vhe latest Encyciopedia of 
Either jump ormake ! Pianeferte action, P. Krumscheid......... 763,910 Arms, Powders, Shot and Ibullets, Men- THE AIR-COOLEP MOTOR 
and break Spark. Picture hanger, C. Winter....... - 763,448 | roma MFG. CO. BU St New te oon Address co. Lansing Mich. 
Boston Gasoline Engine Co. Piling, M. R. Vanderkleet 763,526 I" +. NEW VN, CONN., U.S.A. uy : 


434 Broad St., Boston, Mass. Pin tongue, D. A. Seligman...... | 763,805 eae See Sg 
: ——— Pipe and nut wrench, J. Rumery. « 763,427 


. ® e e 
HIGHEST GRADE GREY IRON CASTINGS Pipe dressing machine, @. @uandt 20s 008 ’ The App le 
is 5 Pipe jeint, Crawferd & Gerden... - 763,542 Far Gaw Engines, Launch 
For Gasoline Engines and Cylinders Pipe repairer, G. W. Switzer..... + 763,809 ‘Automobiles, etc. 
All kinds of Automobile Castings. Pitman, J. L. S& oii . 763,802 No mere belt, battery and com nfo, 


FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N.Y. Plane iron adjusting device, Carleten mutator treubles, Dirt and 


Trask 763,721 ' Will profit by adding a trip to Colerado. Utah or the waterpreef, Easily attached 


Planter, cern, R. E. Blliett...... 11. 763,867 Pacific Coast, touring the delightful Rocky Mountain , Send fer full narti snd Sheed 
( 


Pliers, wire tightening, R. E Quick 763,507 Send fer full particulars en eur 
L a C k a W a fl fl a Mi 0 t 0 r S Plunger elevater, C. H. @schger.... 763,782 region via the 7 ; | iguitien apparatus, ‘ 
H 


Greatest Air-Cooled Wonder 
of the day. @perates any kind of 
pump. Runs any kind of rnachin- 
ery. Nowater tofreeze. No tanks 
to bother. Simplest in construc- 
tion. Most reliable in werk. Don’t 
oe to write for circulars and prices 
cv) 


Pecket case, I.’ Christian....... 763,722 Denver & Rio Grande Railroad, The Dayton Electrical Mft, Co. 

are Simple and Valveless. Basyto Pelishing machine, G. A. Ensign... -.... HES/T48 ! which has more scenic attractions. mountain resorts — 
start and easy to operate. Potential varying and current reversing ap- 5 | Mineral springs, and bunting and fishing grounds, than 

For automobiles and launches. Sea wt eure: ae iat any otkerlinein the world. : 

3 to 24 H.P. Printer’s ANN ‘Peuntain. 5 W. Beglesten 2) 768866 The invigorating climate of Colorado makes it espe- | ji 
Cut shows Lackawanna Reversing Coots tee BE 809 cially inviting for a summer vacation. As health fil ; z 
Device attached to our6H. P. marine Fuinting and embossing presses, wiping de- we sorts Manitou, Colorado Springs, Glenwood Sprmgs, and! Re Rw@ag (QS 
ae 7 oes ID vice fer piate, W. 0. Bewn..... 763.544 , Salt Lake City, are world-famed. ‘ 

motor. Noreversing gear necessary Printing press, W. Wullard..... + 763,552 Low excursien rates prevail to Colorado and Utab, | § CATALOGUE. 


Yow'll find it always convenient to 


Printing press, W. G. Jehnston.. . 763,672 | via all lines, allowing liberal stop-overs at and west ot 


LACKAWANNA MOTOR COULANY Printing press, H. F. Heciien: - 163,840 | Colorado points. ; pe ; ae a pares ee 
51-61 Letchworth St. = «» Buffalo, N. ¥, Printing press, platen, R. EB ‘A. Ke - 763,405 nraugh ear servine frucn Ft. lamis and Chicago to ontgomery 0.’s Tool Catalogue 
a Pr chambered, C. F. & H. FE. Ce - Colorudo, Utah, wood California polits. Superb dining 

‘ opts, eas Coe ow: . 762.870 | cars, service ji-la~ carte, on all through trains. Beauti- The new edition has 704 pages and i is 


! 763,596 | fully illustrated booklets will be sent free on applica- Hees illustrated. Pocket size 64x 


AGOOD INVESTNENT Pulley, frictien clutch, J. T. Cyr 


For $1.75 ill send by express (not prepaid), Pulley hub and bushi If tion to Me aca or 
‘or $1.75 we will sen xpress (not pr ulley hub and bushing, self- iB a 
° complete N. D. Outtit wit full instruc> of A. Lind ...... mene 763,409 S. K. HOOPER, G. P. & T. A. aanaae? 105 Fultow Sty N ved wet: Cit: 
tions for learning Pulley, sash, .J. Duffy .... 7 . 763,546 Denver; Colo. eee ulm BOF ae 
TELEGRAPH Pulver El Oe ‘machine grate, Gaieclinees & ——¥!—_—W__——-.  ——. 
OPERATING. | Albrecht... ee OBER LATHES 
A fascmating study, hump, T. Steniin : 768,936 
Se eT on eee Pump, deuble acting deep well, W. B. Erb. 7635664 =e For Turning Axe, Adze, Pick, 
Send f log. | Pump, inflating K. Austin... 763,707 q Sledge, Hatchet, Hammer, Auger, 
end for our catalog. ' Pump, liguid, FT cellins 763,367 | MORRIS & RUSHTON Boats and Canoes, We have in| Hie, Knife and Chisel Handles, 
Bstablished 1879. Pumping apparatus, adjusting device fer steck the mest cemplete assertment ef fligh Grade Cedar and Canvas- Whiffietrees, Yokes, Spokes, Porch 


Spindles, Stair Baiusters Table 
and Chair Legs and ther irregular 
work. 


763,621 | cevered Beats and Canees everseen in this city, Alse Firearms and 

: Sperting Geeds ef every descriptien. Send fercatalesue. 

. & Flint cesses e see e eee e nce e eect eeees 763,519 ! The I, & D. Folsom Arms Ce 314 uemalgd New York 
Quoin tock, Banse _& Knapp « 763,709 Bae re oa 
Radiator, 7, W. Brown... 7 3,591 | CE Send for Crear A. 


\ Rail bending teol, bydraulic, : ie STIMULATION without IRRITATION bi Ober Mfg. Eos t0 Zell St. Ehaaplnralls: 0., U.S.A. 


Rail jeint, H. C. Hunt .... 


J. Besxxeny & Ca. lng 20 Park Place New York oil well, F. P. Myers 


= s ore Purse and bose supperter, 
CompleteElectric Lighting Plant 
Price, %34.00 


Dyname enly, ter eight 16-c.p. 
lamps, $26. lamps, wi 


fixvares, ete; $8:00) duet 6c | Rail jeint, D. OF Brunner.... . 763,848 «77 "] Means New Life to the Scalp. ae =| : ee 
teries, yachts, ute. A stricth ,! Rail iubricator, M, W. Bird. . . 763,537 f. The Evans Vacuum Cap gives the scalp a Angle 
first-classguaranteed o utfit. We Rail support, 5M 7. Shannen. 763,640 | thorough massage and enceurages a free 


and healthful circulation without rubbing 
and witheut the use ef drugs er irritants, 
It will step hair trem falling out and re- 


Rails, contact device for under- 
Py By Slater see eieuvewetsunsesseae'sg 763,435 
Rails, ete., timber joint fer evard, “W. Fr. 


wind fer any special purpese 
te erder, usually witheut extra 
cest. Send fer Bulletin Ne. 3. 


Benders 


we make hand-nower 


‘ < + a normal grewth where live fellicles : . 
The Eto ide. electrical : Spillman, Sr. . - 763,933 7 The Capis vse abit ten minutes ' ‘ benders for forming an- 
Elbridge, N. acc Ran : Railway gressing gate, M. s 763,702 te ra day and its effects are pleasant f : Th es, ee gles instock ! in thick 
ridge, N. W., U : Railway freg, Tord .. 763,872 | Ys very beginning. We will refund eat ak cays and under. lightstock 
soars Railway or farm gate, E. D. Mills. - 763,499 ¢ money mm full if results are not satisfactery | can be bent cold. 


y 
after a thirty days’ use, Call en er address 


_EVANS VACUUM CAP CO, WALIACE SUPPLY COMPANY 
Sr. Levis Orrice, Fullerton Building. 910 Royal Insurance Building, CHICAGO 


Railway signal, J. P. Celeman........ na 763,540 
Electric Motor Railway signaling means, H. A. Johnsen.. 763,766 
The Ricnco Motor runs at high speed Railway signaling system, autematic, W. 


wheri cennected te ere ceil ef almost any kind Ny Owen oso tied cha ee b's fa eo ae 768,420 ‘ew YORK @rrtce, 1300 Breadway. 
vevmnen iilot fens te is Railway switch, electric, Gray & Brand... . 763,300 itiher aff dscaoneceione eed ie wiskty hers arsatke Be 
fitted with m Hey. Price #00, Pest. Railway signals, electrically ‘contrelled au- ay at 
apeand “pach : “Motor Out tit No. tomatie block system fer eperating, ay sppliences + Squabs Pay Hens 
eta Bias Deniers Gated gene ee Sue rare ee ee cueees cae 
g ior y. Batteries anc 1 PL Ca. time, bring’ bi rices. Raised in one 
feet ire oitine OL. Vestas andy tuated, G. W. Whiteman 763,822 ie MIETZ & WEISS KEROSENE month, Attractive. for poultrymen 
ea SPERM Sbalfip Ter catales. Railway third rail. electric, J. Caesar » T3364 1 to 60H. P. and GAS ENGINE farmers, women. Send for FIRREE 
Ithaca Electric Novelty Co. Railway tie, A. M. Bowman.............. 763,538 burns KEROSENE cheaper and | BOOK LE and learn this immensely 
Bex 33, Innaca, N. Y. Railway train opcrated time signal system, Sedfor safer than gasohne, — Automatic, | rich home industry. 
—____—_—- - W. TB. Severance ......2... 22 eee eee 763,515 Cataloenc. simple, reliable. No electric bat: j ‘ 
ray Wr: n a Prymouty Rock Squar Co. 289 Atlantic Ave., Beston, Mass. 
THE 274 H.P. WEBER JUNIOR PUMPERRR Fae ae Pea N ee Tenet ee ieee ne ya ere 
has a capacity @ gallens 125 feet and 10@ gallens Ake. So eae ba a ee ee fer el hgh eu share 
Range Q Crane 763.541 dynamo fer electric hghting, charg 
67 feet. Equals 3 men pumping wat at 1 LRU daar eee ay nig sterage batteries, pumping and =———SSSSSESE— Sz 
plete ready to artach to pionps Uses ; Range, ceftcc, J. . Tang all power Purponen B 
ine in proportion to water pumped. W Reaping machine, J. Berglund. . 763.71 ETL, 
800 Ibs, En gine speed 375 revolution Recoil check, Mcigs & Steut + 763,775 198-138 Mort Sr., New Yorx. WE BUILD MACHINES 
be used for other pewe OE at Refining engines, apparatus fe ! ADOPTED BY We have tile advantage of having a laree and 
ple, safe Cara ale itside di. stock te, S. R. Wagg......... eee eee "763.818 U, &. GOVERNMENT. perfectly appointed shop in a town where ex- 
high, Cap ity, Bh lene pe : Reflector, prism glass shade, O. A. Mygatt. 763,688] tag, 2 Wighest, Award, direct coupled penses are very light; and our customers profit 
minute 2.50feeb. Reflecter shade fer artificial lights, oO. A =F os Generator Set, Paris Expesitien,1300. by it, We are expert designers of experimental 


Gold Medal. Pan Ayerican Ex- machinery, and are equipped to manufacture in 


Mygatt - | position, 1901. Gold Medal, Charlesten, S. C., Expesition, 1902. quantities. 


Rein snvpert, 


Weber Gas and 
Gasoline Engine Co., 


W. Schluter. 


sot : : i . : : MARVIN & CASLER Co. 
Pp. 0. Box 11142, Kanaaa City, Mo. Retert lid, C. I A. Hentschel, E ° 
Bastern Orrice, 115 Liberty Street, how Paris City. Revetment, R. B. McGreger... . GAS ENGINE : Dept. ; Canastota, N. Y. 


Revolver, D. B. Wosson........... 
Rifle wind gage sight, .J. T. Peddie ...... 


m4 Yankee Spark Plus, 6 $9 Ring. See Curtain ring. Se fies. i a 
Rinsing device, W. H. Walter ........... 763.647 This Insisti and Compelli 

Rivet holder, pneumatic, A. LL. Hastings... 763.887 K ns sane an omp ng 

FOR GAS ENGINES Road, dustiess, Barr & Roos | 783.457 Electrical Alarm Clock 
Roeking ch«ir, J. P. Hokans ... . 763,067 LATEST TYPE. TYPE, ‘BEST MADE. MADE. 5 ki teof lf. Ri 

; iret Rod cenneetion, C. FL Knobbs.... - 762,676 awakes youdn spite of yoursel aungs 

Cannot carbonize or short circuit. Com-| Rotary engine. TI. T. Dann 763.865 < or Marine, Aute: Marine, Autemebile er Stationary Stationary ee as) 3O. oppe ome ere 

. pression end cleans point at each ex- Rotary motor, Tl Van Beresteyn. : 763,525 ¥. Eng Fally Guaranteed, outa, ae eas eieaas attach- 

plosion, Guaranteed, Everything for| Rotary moter. J. Pattinson ..... . 763,789 fer: Cfteulee. | SEND KOR FREE CATALOGUE, 


ed Finch Ca,, 


Bou tifuer Ave, Vinee oe OF | 


i the Automobile, Bicycle and Motor Boat. | Rotative motor, F. Wxline....... 


« Rubber article ferming machine, : Cc &£. : cr 
Big Free Catalogue Lengden ...c..ee cece eeeecee ee yovieere 768,682 | -—-————_—_—_ setts ee 


763,868 GANNETT ELECTRICAL CO.,, 


90 Weyboaset St., Providence, R. L 


is Py 0: Rubber beets and shees, vulcanizing India, . 
eo WEEE CO ota Ke er ine ALD. Wield ...cceecee es ecee Bee! 768,550 | The CURTISS double cylinder Bl CYCLES FOR SALE 
. Rubber gasket making wachine, F. E. 
Ec as Pocket Ammeter we epHlatthA ase cugeegus a causeeseeeeseeeens 7.588 5 horse-power MOTOR 
fer general battery testing. Oto 2@ amperes, ule attachmen . S. Li GC. . 35 ‘i 
Flexible cord attached and centact spur in case, which Rule, measuring, J. A. & F. OL. Trai + 763,523 soe The ost, ist price | At Prices Ali Can Pay 
is drawn back fato ease, when carried in pecket. Safety hoek or ring, D. I. Treyer... « 763,813 cycle motor in the world.. g,ooowheels to be sold this month. Factories have 
Size of watch aud very light weight. Can be used in Salt eelNar, W. B. Grimes ..... . 763,750 Holds World's Record of 10: i dow vith I 1 s: ‘a 
any position, Particularly designed for Auto, use, Sash cord guide, W. R. Fox...... 1 762.474 miles in 8mm. 542-5 sec. Cat- S0U¢ down with a crash. Dealers are swamped. We 
ee ee ELECTRIC MFG. ©9. Sash fastener, M. L. Gerden...... » 763.879 alog of motors and complete ve Seizing lot after lot for defaulted storage. 
227 Main St., Spring nels Mass. I east lock, ane Jehneon “Gplaesa nwo : aa motor cycles free. 5,000 Bicycles, $12.50, $€5, worth $25 to 130. 
pase teawing machine, wond. CG. Flolmstrea,... Th&d83 G. H. Curtiss Mfg.Co., 4,000 Bicycles, 818 to $25, worth $35 to $58. 


TEAMONDER ORT: N.Y - Manhattan Racers, £25. Regular $50 whee), with 


763.757 


H . 1 Scaffold, FE. M. Fiepkins........... 
qT :) Automatic Machr'res Sento, L. Hi TH. Warnins r TeaaRa | ee : coaster brake. 
esling machine, envelep, Sev u - 763,69) Second-Hand Bicycles, $5 up. In this lot are fine 
I FOR Sealing wax melting and applying device, DRILLING elice wheels from Philadelphia and Baltimore. 
? FORMING WIRE S207. JOWNSOM 6 ee ste bob ere tan ie crew ees 763.767 § ome Very slizktly used. 
a2 Gd igi 763,565 ta 


Secondary battery, J. W. Madigin......... 9S cents for $2 Tires. A special sale. An unpaid 
Machin es stepage seizure cuts prices. @ther tires, $1.25, #1 $2 


from coil into shapes similar Secd separator and cleancr, cotton: WwW. lL. 


to cuts. We can furnish ma- CVOWSON oe eeee cece eee eens diareia dar diatavenai 763,858 Over 70sizes and styles, for drilling either deep or 
c,° ¢ CY zhines or goods, as desired. Sewing machine attachment, G. T. Green! 763,880 shallew wells in any kina of soil or rock. Meunted $3 Fans» S&S cents. Great factory clearing sale: 
‘ GE Sendfor C Sewing machine feeding ‘mechanism, D. on wheels er onsills. With engines or norse pewers. windows, 
SOS SendSor Catalogue. ; NODTO?, seis ctrcaets wis sesa chicos extsra ttre t4hc6 763,624 Strong, simple and durable. Any mechanic can a 
es BLAKE & JOHNSON, a ane machine, ee. ngedle, a A. Mack.. eee Operate them easily, Send fer catalog. MANHATTAN STORAGE CO. 
| Shade roller bracke ayer. . 163,368 5 ‘ 3 
P.O. Box 7, WATERBURY, CONN. | Shaft and clip, vehicle, Wilcox & Hunter. . 763,583 | WILLIAMS BROS,, Ithaca, N. Y. No. 42 Cortlandt Street, New York, Ne Ye 
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Sy Williams’ 
Shaving 
Stick 


signifies—Perfection. 


Williams’ Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 
Powder, Jersey Cream Toilet 
Soap, etc., sold everywhere 


Write for booklet ‘‘ How to Shave”’ 


; THE J. B. WILLIAMS CO, 
GLasTonBuRY, Conn, 


Valuable Books 


www 
REVISED and ENLARGED EDITION 


The Scientific American 


Cyclopedia ==" 


Notes and 9 
15,000 Receipts. 734 Pages. 


Queries, % 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco, Post Free. 


This work bas been re- 
vised and enlarged, 


900 New Formulas. ° 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 
soncral reader It should 

we a place in every 
bome and workshop. | 
circular containing full | 
Table of Contents will | 
be sent on application. 

These who already have 
te Cyclopedia may obtain 

e 


1901 APPENDIX. 


Price, boundin cloth. $1.00 
postpaid, : 


aMe 
quenes, 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE [1. HOPKINS | 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Tiustrations. Cloth Bound, Postpaid, ' 
$5.00. Helf Morocce, Postpaid, $7.00. Or 
Volumes Sola Separately: Cloth, $3.00 
per Velume; Half Morocco, 
$4.00 per Volume. 


EXPERIMENTAL SCIENCE is so well known to! 
many of our readers tbatit is hardly necessary now to. 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago tbat it would be 
necessary to prepare a 
new edition of this work 
in order that (be many ; 
wonderful discoveries 
of modern times might 
be fully described in its : 
pages. Since the last 
edition was published, 
wonderful develop 
ments in wireless tee- 
graphy, for example, : 
have been made. [t| 
was necessary. there- 
fore, that a good deal of ; 
new matter should be: 
) added to the work in 
J order to make it thor- 
oy oughly up-to-date, and 

& with this objectin view 
some 200 pages have 
been added. On ac- 
count of tbe increased - 
size of the work, it bas 
been necessary to divide | 
it into two volumes 
handsomely bound 
buckram. 


in. 


Practical Pointers 
For Patentees , 


Containing Valuable Information and Advice on 


- Switchbeard apparatus, W. I<aisling... 763,404 
Telegraphy, apparatus fer wireless, 

MB CODL: (eo ercce 4 ars acapare Soaiensesl one atanshatccdiechacdjscant 763,772 

- Telegraphy, submarine, I. Witsee.. - 763,908 


Sharpener, knife, A. W. Jehnsen.......... 763,754 - 
Shingle machine, 0. EK Zipperer ..... -- 763,585 - 
Shee turning machine, W. C. Meyer....... 763,620 
Shuttle swell, Buckwerth & Sunderland... 763,468 
Sight testing apparatus, Reinhard & Schein- 

TIVE, “ise. 2o0's ore araitn oid Seah ney 'ae vata tat Sie eine Mraliacesaste he 763,929 
Signal, H. L. Jennings.... 763,563 
Signal device, J. J. Wuller................ 763,608 
Signaling and recording system, autematic 

train, Weed & Shamberger............ 763,939 | 
Signaling system, selective, G. Babceck... 763,351 j 


Skins, bating er puring, @. P. Amend..... 763,347 
Sled, H. W. Teusey...........e eee eeee « 763,521 
Sled draft mechanism, tractien, N. 

Brewn, reissue «. 12,238 
Smeething iren, .J. Feldmeyer -. 763,384 
Snew plew, adjustable, E. T. Bushley 2 763,592 | 
Seap saving device, G. L. Catalde......... 763,463 « 
Sound cellecting and magnifying device, 

C. H. Viggars........... eer .. 763,575 
Seund recerding apparatus, J. f 763,903 
Seund recerds, preductien ef, J. . 

Tienes: 2605 be kek oe beeen coed 763,564, 763,904 | 
Spinning or ether machinery, drawing mech- | 

anism fer, W. H. Brury............... 763,868 | 
Speke extractor, W. G. Pfeiffer. +» 763,423 - 
Spring, M. Naber.........6-- «+ 763,505 
Square, felding, J. @ffermann... «. 763,419 
Stamp, hand, W. A. Ferce.... «. 763,551 
Stamp, hand, C. A. Fox .. «+ 763,873 
Stand er suppert, T. FE. Barr «. 763,838 
Steam beiler, S. T. J. Bray.. +. 763,359 
Steam generater, T. W. Barber +. 763,655 
Steam trap, Belt: 32:5 saeco. «» 763,843 
Steering apparatus, BE. E. Tayler..... «+ 763,7@1 
Stereescepic apparatus, V. S. L. .- 763,788 
Sterilizer, I. EE. Stilwell. ............ «+ 763,936 
Stene meld, artificial, A. Lake. ~- 163,679 
Step mechanism, C. A. Juengst . 763, 


Steve, gas, H. Brewn.... ee 763,368 
Steve grate, A. Alitte..... - 763,454 
Steve, heating, E. R. Caheen 763,851 
Steve even, gas, gaseline 4 
FAAETIS: ies ie 65. ose 763,751 


. 763,476 
) 763, 662 


Stevepipe ventilater, W. 
Sulfids from eres, apparatus 
G. BD. BDelprat. 


fer extrac 


Telegraphy, wireless, W. « 763,893 
Telephene exchange signaling system, 

CEIDDORS «ied see eye cate ett oe 6. Soe eee ee a 763,803 
Telephene receiver and transmitter, 

bined, J. G. Helmstrem.......... 763,755 


Telephene system, W. M. Davis : 763,374 | 


Telephene system call register, 

GoeeqrumM oo. eee eee eee eee 
Telescepe adjustment, R. Seelig. HH] 
Tentering machine, A. McLean...... 763,415 763,416 ° 
Thawing frezen ground, pertable apparatus z 

fer, Co We SOFC sig euoeeies od cea 763,612 
Therapeutical purpescs, s 

fer, Brewn.. « 763,657 


“2 7633754 


Thermostatic device, ‘ 
. 763,734 


Cc. 
Thill ceupling, L. J. BD 


Threshing machine, Davis & Lehenbauer.. 763,731 
Threshing machine, pea. Briggs & Sitts... 763,361 
Ticket system, traffic, J. I. @hmer........ 763,922 
Tie. See Cress tie. 
Timber, drying, A. Gray 763,482 ! 
Tire cevering, pneumatic, G. F. «. 763,539 j 
Tire, rubber, A. S. Kretz...... -- 763,909 
Tire, vehicle wheel, J. Alleatti. +» 763,536 
Tebacce pipe, C. W. McKinney...... .. 763,504 
Tebacce press, plug, G. W. Ferberg.. . 763,744 ! 
Teel, cempeund, A. L. Gheen............. 763,7-> - 
Teel feed and speed changing device, ma- : 
chine, Le Blond & Groene...... 763,770, 763,012 
Toel band, W. W. Barten..............045 763,352 ¢ 
Teel helder, DB. Hepp -. 768,605 - 
Toy, T. Petersen ............4.. - 763,422 ¢ 


763,617 - 
763,543 - 
763,806 - 


Track sander, W. A 
Track switch, E. Smith 


. Trap, @. B. Burreughs. 763,850 
Trelley, Hunsinger & 763,759 
Trelley guard and finder, W. F. Reichen- 

DiGi na -2 ia sen Seite wat toed 85 che WN ew ee a ales 763,509 
Trelley pele, A. S. Weaver... .. 763,820 - 
Treusers stretcher. A. Helmer «. 763,608 : 
Truck, A. @. Smith............ .- 763,698 ; 
Trunk, BE. W. Hawley............. . 763,395 
“Tubes or hellew bodies, manufacture e 5 

FS -McQTear. 30. 6 a satawcles essen semaves 763,566 
Turbine impulse wheel, fluid pressure, Hodg- 

kinse@n = 8 ~ INvilk: 355. vices aie eac Oa cecdnle eas 763,397 
: Turbine, steam, W. L. Pepe.. +» 763,425 |! 
- Turbine, water, E. Reth ..... .. 763,695 - 
Twine helder, S. J. Curry « 763,729 ! 
Typewriter, J. Alexander..............00. 763,452 ! 
Typewriter carriage mechanism, F. Wag- ! 

ner. 763,529 


763,660 
763,938 
. 763,528 


-, Universa 


F.’ X. Wagner 


Typewriting machine, B. C. Stickney. . 763,699 
Typewriting machine, O CG. Kavle ....... 763,906 
Typewriting machine, paper centreller, J. 

H. ‘Cernelison .......... cece e eee eee 763, 661 
Upholstery spring suppert, J. Heey. «+ 763,607 
Valve, BE. R. Steddard............. +. 763,645 
‘Valve, balanced hydraulic, F. Hennebehle.. 763,889 
- Valve, fluid = pressure reducing, FF. L. 

H DFC) | a nm a ra 763,375 3 

Valve gear, & L. McCain............ «+ 763,502 
Valve, high pressure, H. B. Rebinsen . 763,694 
Valves or ether like purpeses, machine fer 

facing, F. L. Smith .................. 763,642 
Vehicle attachment, W. H. Wansbreugh.. 763,53@ 
- Vehicle bedy, C. Adelsperger........... 763,45) 
* Vehicle brake, automatic, T. & L. Edwards 763,739 ! 


. Vehicle frent gear, C. G. Streich 763,700 : 
: Vehicle lap rebe holder, I?. Blicken 763,459 
Vehicle, meter, F. Schlais... 763,931 


THE SALE OF PATENTS. 
An Blucid atiun of the Best Methods Employed by the 
Most Successful Inventorsin Handling Their Inventions. ; 

By EF A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1.00. 


APPLETON’S 


Cyclopedia of Applied Mechanics 


A Magnificent Set in Three Vols. 


Handsomely bound in half morocco, each volume centain- 
ing over $00 pages, uith neariy H. enor itty, 
with full erplanatory detatis. 


tishers’ price of this 
3 work bas never been 
Jess than $225@ and 
sold only by subscrlp- 
tion. We bave se- 
m cured a special edi- 
tion of this vaJuable 
work, and will box 
and _— ship, 

any address in tbe 
United States or 
5 Canada on receipt of 


$12.00 


have inreturn a tech- 


nical cyclonedia and | 
dictionary, the great usefulness of which bas been tes- . 


titiod to by nearly 100,000 purchasers of this valuable 
work -technicians and mechanics who refuse to esti- 
mate its value to them in their work by mere dollars 
and cents. . 
te Add $1 extra fer expressage to England and the Conté- 
nent, or $2 extra to Australia and other countries, 
ta” Special circular of contents of these volumes sent free 


MUNN @ CoO. 
361 Broadway New York City 


By purchasing now ! 
from us you save halt . 
the original price and - 


’ Vending machine, 
: Vessel tep, P. Lindemeyr 


Special Offer! 


Heretofore the pub- ° 


prepaid, ° 
the three volumes to : 


Vehicle safety horse release, I. 


. 763,480 - 
Vehicle spring, C. A. Behlen : 


763,842 


Vehicle steering mechanism, J. Merig..... 763,500: 
Vehicle wheel, cycle er ether, J. E. a 
Weablstr@ my” rii3 icine ied ete e wien Wes 763,576 ; 
Vending apparatus, coin centrelled liquid, : 
M. A. van der Wielen............... 763,645 | 
Vending machine, IX. Lynes......... + 763,413 - 


Baker & Mercer. 


Veterinary surgeen forceps, J. F. Hemphill. 


Vine cutter, S&S V. Jefferds................ 763,763 | 
Vise, fleor, J. M. Butcher...... ~. 768,941 
Veting machine, N. Smith...... » 763,436 
Wagen, platferm, S. L. Greene........... 763,555 | 
Wall and blecks fer ferming same, build- i 

ing, W. Whitmere..................048. 763,945 
Watch, B. Redepenning ..... -» 763,508 
Water cleset, M. Heoper..... .. 763,561 | 
Water cleset seat, H. H. Phillips.. . 763,791 ! 
Water feuntain, ornamental, J. Keith 763,614 
Water gage, J (rh Ba eee ee 763,588 | 
Water gage shield, glass, Layten.. 763,408 
Water heater and garbage crematory, o 4 

TiO.” «2 2cx dccPate afaty-diecevned adiac.e sot tees Os 78,410: 
Water tower, J. Curry ..............- -. 763,372 
Water wheel geverner, BD. W. Starrett.... 763,572 


2) 7633560 


Weighing machine, M. Hofmann 3 
» 763,824 


Well drilling machine, H. H. Wilburn 


Whirler, G. W. Hinten.... ++ 763.487 
Wind meter. J. H. Ravelli........ + 763,795 
Wind er water meter, W. B. Nance....... 763,623 
Windmill pitman and means fer its auto- 

matic lubricatien, W. P. Brett........ 763,360 


Windew cleaner er the like, H. A. Hayden. 763,888 


Windew constructien, BE. H. Lunken ..... 763,496 
Windew censtructien, Hausfeld & Lunken. 763,484 
Windew, herizentally piveted. H. E. Essig 763,47) 
Window protecter, Ff. O. Carlson.......... 763,853 
Wire stretcher, Fergusen & Prevest...... 763,549 
Weven fabric fermed chiefiy of leather 

fibers, W. H. Brury.................. 763,737 
Weven fabric fermed ef 8, 

W. H. Brury .... «. 763,864 
Wrench. R. J. Berthe 
; Yarn fermed of fibreus materials, 

DROry. ei eer cd ee oe tae ose aa 763,377 


Yarn from fibrous materials, machinery fer 
manufacturing, W. H. Drury..e.+..+-. 763,378 


DESIGNS. 
Bag frame member, O. Plax....ss.se.eee0-. 37,011 


| 
: 7 
Knife, table, J. 3. A, Munro.ccecseceveees 37,007 


Scientific American 


** 763456 allow lower bids on jobs, and give 
13.618 : greater profit on the work. Machines 
3°396 “sent on trialif desired. Catalog Free. 


Jury 9, 1904. 


“Get out of the old ruts” 


Don’t put up with bad roads that are always dusty or muddy 
and need constant repairing. Such roads have been endured 
for years, only because there was nothing better. All this is 
now changed by 


The Steel Highway Track 


the greatest road improvement that was ever made. 

Its first cost is less than an ordinary stone road and the cost of 
maintenance is reduced to a minimum—no constant repairing. 

Insures a good, hard, smeeth road all year round, free from 
dust and mud. 

Enables one horse to easily pull a load that would require at 
least six horses on a good macadam road. Better for the herses 
and makes travel 
easier for vehi- 
cles of every 
kind. 

Are you inter- 
ested in this new 
road that means 
so much to all 
tax-payers and 
owners of vehi- 
cles of every 
kind? Then 
write for beek- 
let “A” contain- 
ing full inferma- 
tion and 


Here isa picture of the Steel Highway Track—no wood 
or bolts; all metal, interlocking and 
practically indestructible 


STEEL HIGHWAY TRACK CONSTRUCTION CO. 


Main Offices: 758 Drexel Building, Philadelphia 


Don't Drink Dirty Wat 

The best wayto be sure isto filter 
. it. Sometimes it looks clean 
when it isn’t. Be on the right 
' side and protect yourself and your 
family trom tne_ possibility of 
water contamination by always 


J Berkefeld Filter 


in your bome. Scientifically construct- 

ed. Furnishes one gal:on of absolutely 

pure drinking water in four minutes. 
Easy to clean and Care for. 


BERKEFELD FILTER CO., 4 Cedar Street, New York 


Yor pleasure or business is quickest, most convenient, 
satest and cheapest. Long rides made without tiring 
yourself. 

Durability, simphcity and economy are combined m 


the Merkel. 
Write fer eur Free Bookiet. 


THE D. MERKEL MFG. CO., 
Factory, Layton Park, Milwaukee, Wis. 


ELECTRIC SEWING MACHINE M® 


tor.—The instructi: ns and numerous illustrations of de- 
tails contained in tbis article will enable any mechanic 
of average ability to buiid an efficient motor tbat will 
operate a sewing machine. ‘The cost of materials for 
this machine should not exceed five dollars. See SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
a . cents by mail,from tbis ottice and from al) newsdealers 


B GAS, ENGINE CASTINGS 


ate | 
| Castings, materials, draw- 
ings, etc., for amateurs. 
| An ideal motor for practi- 


WORK SHOPS © 


ot Wood and Metal Workers, with- 
out steam power, equipped witb 


BARNES’ FOOT POWER [Lz 
MACHINERY —__—_—~mn 


caluse. Not atoy. Com- 
lete set of castitgs, etc. 
er either herizontal, or 
Vertical type. $16.50. 


W. F & JOHN BARNES CO. Send for iliustrated 
1 


Established 1872, 
1999 Rusy ST., ROCKFORD, ILL. 


“ booklet No. 9. 
PARSELL & WEED, 129-181 W. 31st St.. N. ¥. City 


The 
Light Hand 
of the 
Busy Man 


is the minute hand on an 


HLGIN WATCH 


Every Elgin Watch is fully guaranteed. All jewelers have 


Elgin Watches. ‘‘Timemakers and Timekeepers,” an illus- 


trated history of the watch, sent free upon request to 
EuLGiIn NaTIONAL WaTceH Co., EXGIN, ILL. 


Jury 9, 1906. 


Founded by Mathew Carey, 1785. 
A House in touch with Three Centuries. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BU@KSELLERS & IMP@RTERS. | 
810 Walnut St. Philadelphia, Pa. U.S.A. 


Ce Our Newand Revised Catalogue of Practical ana 
Scientific Books, 94 pages, 8vo; a Catalogue of Books on 
Metallurgy, Mining, Pros: wecting, Mineralogy, Geology, 
Assaying, Analysis, etcs a Wateloue of Books en Steam 
and the Steam Lngine, Machinery, ete.; a Cataleque of 
Books on Sanitary Science, Gas fitting, Plumbing, ete., 
and our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 


Licctric and Gasoline Automobiles 
present the most perfect combi- 
nation of the arts of vehicle and 
motor building. The body and 
furnishings of each COLUMBIA, 
no less than its Tecamotive: 
parts, reflect the best ideas 
of the best designers, and 
the hizhest order of skilled 
— ae worsmuuiship ; 


I; 


Our artistic Catalogue of Columbia Highs nd Medium F 
Gasoline Carsand Electric Pleasure Vehicles will be 
address en application ; also separate catalogues of 
Town Carriages ef the coach class and Electric 
Vehicles. 

ELECTRIC VEWICLE C@., Hartt’ord, Conn. 
New Yor CHicaco Boston 
134-1388 West 38th St. 1413 Michigan Ave. 74 Stanhope St. 
Member Association of Licensed Antomobile Manufacturers 


Write To-day 


for a Dean Boiler Tube Cleaner for a free trial. 


After trying it, if you wish to buy, we willguarantee 
thecleaner to at least pay for itself in’ six months’ use 
or refund your money. ‘* Economy m the Boiler Room’ 
telis about it. We send it free. 


WMI. B. PIERCE CO, 
319 Washington Street, Buffalo, N. Y. 


THE INTERNAT WORK OF fe 
Wind. By sb. Lass 

by te lenediup aula 

oF vatne to all interns 3 
AMERICAN STU PEELS 7. Prien 10 
CROLS Galil, Wy iii. eum 6] Rruudwisy 
New Yark Citr, acd all newsdeulers. 


iF vou OU NEED ‘A GOOD OILSTONE 
ee 


Try an INDIA. Guaranteed to give satis- 
faction or money returned 


Size. By Mail. Size. By Mail. 
8x2x1 $1.10 414g x1¥6 Bad $0.50 
Gx2x1 85 axi ee 40 
Send for Price List 
THE PIKE MFG. CO. = Pike, N. H. 


New York Store, 51 Chambers Street © 


SKEDOODLE 


Socket Plugs fit any electric sign er 
shew windew fixture, and bold a cem- 
mon electric bulb 8 or 16 candle power 
automatically winking the light on and 

offfive to fifteen times a minute. Any- 
body can put in place. No skill re- 
quired. An electric flashing effect for 
everybody at lew cost. Send seventy- 
five cents for sample. Sold by electri- 
cians and fully guaranteed. 


THE PHELPS CO., 18 State St., Detroit 


oasis Si and 
meer vernmr™) Nickel- 
eenige bs ——— Plated 


“You Cannot Stumble at 
Any Step of the Temple” 


in measuring witb this combination Triple-Beam Roller 
Gauge, A great convenience anda labor saver for sin- 
gle, doubleor triple measurements. $1.25 each, postpaid. : 


GOODELL-PRATT COMPANY Greenfield, Mass. 


‘50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Etc. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency fer securing patents. 

Patents trken through MUNN & Co. receive 
Special Notiee, without. charge, in the 


Scientific American 


A bandsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 


MUNN & C036: sroadway, NewYork 


Branch Office 625 F St. Washington, D.C. 


Scientific American 


Paper weight, Paulsen & Heinbockel...... . gf, oro | 
Rug, A. W. Besch ...... 7,013 | 
Rug, J. A. Gillies - Brie 
og, B. Hill .... 387 015 
Rug, H. A. Miller 37,016 
Rug, W. Reinhardt «+ 87,017 
Rug, R. D. Stevens ,018, 87, 1019 
Shade fer illuminating devices, Perkins 37, "012 
Spoons, forks er similar articles, bandle for 
W. C. Codman .ivsssssssccccceevcsaees 87,006 i 
Tea or eeffee pet er similar article, A. Steffin 37,¢@8 ! 
Tray, A. Steffin ............. Gorsinielweisae ace 37,009 ! 
‘TRADE MARKS. : 
| 
Bitters, Carmeliter Stemach Bitters Co.... 42,890! 
Belts, their parts and appliances, expan- j 
pansien, Star Expansien Belt Ce., 
42,908, 42,909 
Beets and shees, leather, Geerge E. Keitb 
CO sis d aesleeee 8 Sraig'graa SUS Daigo ad seeieremle.s s 42 878 | 
Braids, certain named, Sutcliffe & Swift.... 42,874: 
Bridles and sets ef harness, G. Gibsen.... 42,880. 
Canned and bettled fruits and vegetables, 
Scéman: *Bresi «0's. aaa se cd's Mee the donee 42,883 
Canned sardines and sprats, ‘‘Excelsier’’ Se- 
ciete Anenyme Cemmerciale Industrielle 
et Maritime ............. 42,917 
‘Cartridges, Austin Cartridge C 42,912 
Cider, American Fruit Preduct 42,887 
Circuit centreller er switches, Albert & 3. 
M. Andersen Mfg. Co..........cceeeae 42,926 
Cleaning and pelishing preparations, certain 
named, W. B. Tyler ......ccseeeeeeeae 42,924 
Cleaning cempeund fer certain named pur- 
peses, F. S. Bacon. ..... cece cece eee eee 42,923 
Cleansing cempeunds, certain named, M. M. 
FHOQZCS? oi se iosecd aces iacaa, Sheva aiane eee wos hae 42,885 
‘ Ceats, vests, pantaleens and overceats fer 
beys, Greenstein, Simen & Leerburger.. 42,915 + 
Ceffee, W. Childs, Jr.......... Gerd seanhieaers srs 42,918 1 
Qersets, J. Siegel & Co... ..cceees eee e ones 42,877 
Disinfectant, edorless liquid, * Nerman Cc. 
Hayner Ce. ............ 42,902 
Electrical appara 
Swebeda  ...... cece ee cee ewes 42,906 
Fencing, wire, Pacific Steel and W: . 42,930 


e 
named, Keystene Wire 


Fleer mats, certain 


Matting Ce. 42.881 § 


. Flours, certain named, S. Hamill Cempany. 42,882 j 
Insect repellent, cembustible, Culecide Cem- 

DANY va erdeie cele oP ee hee eee eee eaten 42,905 
Malt preparatiens, legumine, Sussmann 

Hefimann. 22 6heee ska eee este eee eo 42,888 
Medical preparatiens fer certain named di 

eases, Pineule Medicine Ce........... 42,893 
Medicinal abserbents, certain named plastic, 

Br. Van. Week Ces ccs vceiia ce ace% eresees 42,900 
Medicinal salve, Larkey & Pitt............ 42,901 
Medicine fer tke cure ef certain named dis- 

eases, liquié, M. P. Blair.............. 42,898 | 


Medicine for _treatment ef the bleed and 
viscera, East India Chemical C 
Medicines, certain named, C. F. Keller, Jr.. 
Meters, certain named, Centroller Cempany 
ef AMeTICA oe. eee cece tee ete 


42,892 
42,391 


42,928 


Peanuts, salted, DB. Auerbach & Sens.. . 42,884 
Peisens for animals, K. Weiss............ 42,904 
Pewder fer certain named diseases, efferves- 

cent, Getbam Chemical Ce............. 42,899 
Pewder, teeth, McKessen & Vyglrins - 42,921 
Remedies fer asthma, L. di Nula 42,897 


Remedies fer certain named diseases, Amer- 
ICCAD. CUE: Co crsea vitae oe Bete aed ewe ae 42,895 
Remedy fer certain named diseases, Pineule 


42,894 


. 42,903 
« 42,896 


Medicine Ceo. ...... cee cece ee cece teenies 
Remedy fer diseases ameng live steck and 
peultry, Nitroline Manufacturing Ce. 

Remedy fer ear affectiens, J. W. _ Evenden. 
Rings, Stene Bres 42,873 
Reck drills and hammers, 
Hardsecg 42,907 
Roefing felt prepared in asphalt « 1 gravel, 
Argen Asphalte Ce. « 42,910 


Reefing material, cert: “astern 
Granite Reofing Ce. ...----.- ss... 42,929 
Reuge, Allison & Lamsen........... wae. 42,920 
Rubber shees and geleshes, India, ¢ jat- 
ische Handels-Gesellschaft ...... .. 42,916 


Abraham & Straus. « 42,927 


Sewing machines, 
cetten, 


Sheetings, drills and flannels, : 
42,875 j 


ican Trading Ce......... cece eee ee 
Slippers, Capital Knitting 42,879 
,Telephene tells, devices fer receiving, Con- 
treller Cempany of America............ 42,925 
Teys, A. Scheenhut Co.....ciceceereeeeeee 42,913 
Undershirts er  undervests, 


Lewenthal & Brother 42,914 


PERFO RATED METALS 


ORALL USES. MADE AS REQUIRED. 


HARRINGTON & KING PERFORATING €.,C 


225 ALUNION ST. 


HICAGO. 


“ROot/SEak’ 
Ellictt’s Durable Csphalt Goating 


(Is composed of pure Dtah Asphalt, prepared Linsee@-Oil and Pine Creosote) 


applied on an old leaky shingle, tin or felt roof will make it 


absolutely waterproof. 


and stops warping or rotting of shingles. 


life of a new or old roof. 


Stops the rusting process im tin or iron, 


Will add ten years to the 


GQ ROOF LEAK is the most durable sun or winter proof paint or 


coating possible to make. 
summer. 


q ROOF LEAK 


Does not crack in winter or soften in 
Easily applied. Imparts no taste to water. 


SHINGLE DIP renders the wood absolutely 


weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warpine which causes 
cracked shingles and loose nails is positively prevented. 


q ROOF LEAK is shipped in the heavy liquid cement form, and is 


applied as received on worn and leaky surfaces. 
one quart of boiled linseed-oil to each 
paint on surfaces in good condition. 


for dipping. 


It is reduced with 
allon if nsed as a durable 
Shingle Dip is shipped ready 


Q ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark Green. Five gallons up to any 


quantity, 75c. per gallon, freight paid east of Denver. 


at our expense if not approved. 


q 


Returnable 


ROOF LEAK is sold by up-to-date paint and hardware dealers. 


Those who try to sell you something else are not doing you justice, 
because ‘‘ there is nothing else like ROOF LEAK.” 


Q Liquid samples, together with an interesting booklet showing its 
various uses, will be sént on request, or to enable you to give it a 
practical test, we will send you for $1.00, delivered free to your door, 
one gallon, which is sufficient for cementing 1oo square feet of leaky 


surface, or painting 200 square feet. 


One gallon of Shingle Dip 


covers about 400 square feet, shingles both sides, 


ELLIOTT VARNISH CO., 336 Bulten street, CHICAGO 


Manufacturers of Fine Varnishes and Inventors of 


ROOK/ME: 


Ak? 


Vehicles fer pleasure use, light read, 
mier Manufacturing Co0.........cee eee 42,931 
Washing fluids, L. Blesier a6 42.888 | | at ste ene ee Se 
Washing pewder, W. K. Bellis............. oS es a etersey eee 
Waterpreof textile fabrics, Hirsch Brethers. 42'376 EASIER TO ROW oSOLUTELY sare Mullins “Unsinkable . 
Whisky, W. A. Gaines & Ce. F 42 919! Write aad — 
Whisky, rye, J. L. Kennedy + 42,889 to-day Steel Pleasure Boats 
for free Made ef steel. f Pressly andeste uc tible 
i Air chamber each end. annot sink. Can 
| catalogue : j not leak. Require na. caulking, eae eat 
!:- family use, summer resorts, parks. arantee i 
LABELS. pictoot d $29, ie seat five persons in comiert. Tae modern row boat tor pieasure, ‘safety and durability. No other boat a0 desir 
“Banner Phenyle, for phenyl, Great at, crate able for ladies and children. W. H. MULLINS, 384 Depot St., Salem Ohio 
Western @il Co. .... cee cece eee teen eee 11,192} * == 
“Bu Ke,’’ fer tea, A. Lubarsky...11,182 te 11,184 
Bue tie te aa, COL ST STEEL, PIPES 
te He SBushee@ eccuccieneak Meee eens 11,197 
‘‘Caruse,”’ fer cigars, J. E. Deherty & Ce.. 11,178 Wo stivaes, colt Ces nishing steel pipes, crosses und tees and special fittings, to stand heavy pressures and up to ten feet 
“Capitel, > fer fleur, J. BD. Warren’s Sens.. £2,188! fitter. | bout pounds tensile, Open Hearth Stccl Castings for locomotives, ship ouilding, electrical, 
“Genfection ef Senna,’ fer medicine, J. Prtngs at byte ve . Subject to U.S. Government, Lloyds, Railroad and other specifications, tar. ow Warr DEniveris, 
Beet ............. Li ij Badaadibeuny .atiacedaen 11,196 | SEA BO. Alt ” ) STEELCASTING CO., Chester, Pa. 


“Br. Wamba’s Elixir,’’ fer medicine, C. Hunt 11,195 


‘Dublin Steut,’’ for stout, R. A. Beatty.. 11,181 
“First Justice Jehn Marshall,” fer cigars, 
Central Lithegrapb Ce.................. 11,179 
“Geld Medal,’ fer paper bags, Unien Bag 
CC Pe P er! CO ethene hie baste ere oS neta you anatielt 11, 201 | 
*“Gerdon’s Impreved Berax Axle Seap,’’ fer 
axle seap, R. W. Gerden.............06 11, 191! 
“Grand @pera,’’ fer cigars, Sehmidt & Ce.. 11,177 
“Klenzine,’’ fer cleaning preparatien, Fr. E. | 
POHNSON (CO ceased £84 teak wce ee Baradae 11,196 
“Little Havana,’’ fer stegies, Clarksburg 
Stevie: :CO.6 sist. casctiag soeteaseat ates 11,174 
“Mexican Curio Can@y,’’ fer candy, Berder 
Imperting. -Ce. cc osetia eee ore arcs «. 11,185 
*““Oswald’s Lettuce Headache Cure,’ for 
medicine, A. E. Barrett 11,19% 


“@ta-Coa,’ fer breakfast f 
Shia 
Rirveslack ft 
fer hair tenic, F. H. McGuire 
*‘Red Berry Brand,” for canned geeds, f 


. 11,187 


’ 


and relishes, J. J. Leughery .......... 11,186 
‘Red Feather,’’ for incandescent mantles, 

Raritan Mantle Ce...........0cceeceeaee 5189 
“‘Sta-Kleen,’’ fer teeth brushes, J. C. Bewd 

OG COs vinta cide iiecaseidie std id's, ci Pate’ nie ee sceieis to 11,199 
“tT, C.. S. Co.’s Cubans,’ fer 

Clarksburg Stegie CO aii sereik epee Stes aie bis 11,175 
“T C. S. Ce.’s @ld Plantatien Havana 

Cigars,’ fer cigars, Clarksburg Stegie 

Oi, ~see lns tab ORs: a55 Whasis ARS sod e-O 13 Bees OS ane 
‘whalebene,”? fer paper bags, Unien 

Os Paper COs wsiieaialse: tere tnsve: araces ele Shes8- ane 200 | 
‘““Whe-Whe,”’ fer a game, W. P. Corbin..... 11,202 
“Winner Pure Rye Whiskey,’ for whisky, 

W. Mulherin & Sens ......ee cee e eee 
““Wyman’s GSa-Vo Salve,’’ e, 

Wyman ..eeeeeee disse se's teleisie gereece 14,1 BH 

PRINTS. 

“Berlin Shape,’? for eyeglasses and spec- 

tacles, Fr. J. Rief.......... 2000. ~.+ 1,016 
“There's Geed Bread 

Washburn, gues Ce 


A printed cepy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 18638, will be furnished from 
this office fer 10 cents, provided the name and 
number ef the patent desired and the date be 
given. Address Munn & Co. 361 Breadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any ef the inventiens named in the fore- 
going list. For terms and furtber particulare 


J address Munn & Co., 361 Broadway, New York. 


SPECIAL MANUFACTURING. 
DIES ANo STAMPINGS TO ORDER. 


SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK. 
DROP FORGING DIES AND DROP FORGINGS. 
HAROWARE* SPECIALTIES ere MANFO 70 OROER.SEND SAMPLES 
OR DRAWINGS FOR ESTIM . WRITE FOR OUR BOOKLET. 
THE GLOBE MACH NE: & STAMPING CO. 
970. HAMILTON ST, CLEVELAND, OHIO. 


Corliss Engines, Brewers’ 
and Bottlers’ Machinerv. THE VILTER 
MFG. CO., 899 Ciinton 8t., Milwaukee, Wis 


CHEMICAL EXAMINATIONS Sixipsy 


KINDS. 
DR.H.C.STIEFEL, Bissell Block, Eiiiebures Pa. 


meincocte FREE. 
JON ‘MODEL WORKS 
193 CLARK CHICA 


MODELS = EXPERIMENTAL WORK. 


nventions developed. Special Macbinery. 
E. v. BaIbeARD: Fox Bldg.. Franklin Square, New York. 


DRYING MACHINES, “120% 
“MODEL AND EXPERIMENTAL WORK. 


Eléctrical and Mechanical Instruments. Smal] Mach’y. 


WORMETA 
Mi. 


EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. ° 


CACO MODEL WORKS 
79 £. Madison St., Chicago, Il 


MODELS CH! 


Established1867 Write for Catalomue of Mud el Supplies | 


BUILDERS f,Snccist, Machinery... Models 


oped. THE FENN-SADLER MACH. CO., Hartford, Conn. 


Metal Specialties 
Stampings Ma nutactu: 
S A. 


dels and Special Machinery. 


"HOEFT & MOORE, Sh ASO, 


We Manufacture on Contract 


Auything Mechanical in Any Metu § 


MICHIGAN NOYELTY WORKS, 


"YYVA NTR, TWENTY SKILLED MACHINE 

Tratisuier at ¥ per ciem. A compe.itive 

ext mir. ation witl t stat Auemst 2d at the Wash- 
Navy Yuru. Pur additio: 2 


jariat, Navy Yura. Wes) . 
ios uf drartsmen bemy tmendend at + 
appointments well be given applicants wi 
isfactory evidence that they are ski‘led miu 
oruen unt who state ‘Uueir Lemnos bo cumpete Saye presy 


» Manufac- 


Kalamazoo, Mich. | frevclans oudlion, Deslersiupplied, 


Ir: rutiumahuyve referred tut 


IML ipp A aemenet i ena 


THE STATE UNIVERSITY OF IOWA 


SCHOOL OF APPLIED SCIENCE, lJewa City. lewa. 

High grade courses in ENGINEHRING. Numerous 
technical courses in special branches. Adequate eqnip- 
ment Universityenvironment. Location unsurpassed. 
Expenses lew. Address G. BE. MACLEAN, President. 


“How to Successfully Operate a Gas or 
Gasoline Engine.” ‘This book is the latest and the 
“Last Word ” on the subject. Pocket Edition. Price 


Fifty Cents. Fer sale by the HUREKA PUBLISHING 
Co,, Box 467, Rechester, N. Y. 
BATE YONEY and appear neat by 
wearing MA & MW. Rubber Collars, 
‘Vhey never Wilt oc turn yelluw, Urice 23 


Bev fur. ratelugee Apents 
Adiiress M.A MM. MFG.O., 
ihh Street, Sprincriel, Muss. 


HARDWARE SPECIALTIES 


Contract Manufacturers and 
will market articles of merit 


LORIMER MFG. CO., 153 S. set oreon: St., Chicago, III. 


uty 
wile 


turers of 


ee 28 VANDEWATER ST. Ysa 


MECHANICAL MANUFACTURERS Wishing 
teestablish branch in New York City, can be represente 
by NATIONAL SUPPILY CO., 835 Broadway, N. Y 


TYPEWRITER HEADQUARTERS 


New York, ez.l all ms 
Encnpiis at wikr3, 
¢ Btuicx fur Kalestson 


Scientific American 


Jery 9, 1904. 


Abselute air governor, maaianteed tires, indestructible | 
crank-shaft, mechanically correct transmission, thor. 
oughly reliable ignition. Completely equipped, $2,500 | 
t 0. b: Cleveland; without tep, $2,300. Prompt de- 
iveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, O., U.S.A. 


The Orient Surrey 


Speed isto 2 miles per hour. Wi)] climb all grades and '! 
carry four people anywhere they wish to go 


Write for catalogue ' 
WALTHAM MANUFACTURING CoO. : 
Waltham, Mass. 


U.S. PATENT, No. 12,225, MAY 24, 1904. 


Box 23. W. C. SMITH, Amesbury, Mass. 


DARRACQ 


“42, 15-20, 80-88 Iforse Powers 


Favorite of two continents. Holds more 
records tor speed and endurance than any 
other make. Prompt deliveries. Bupli- 


cate parts always on hand. 
AMERICAN DARRAC@ AUTOMOBILE CO. 
Controlled by #. A. La Roche Co.,€52 Hudson Street 
147 West 38th St.. New York 


Our Microscopes, Micrutomes, Laboratory 
Glassware, fhemicat Apparatus, Chem= 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photo» 
Micro Cameras are used hy the leading 
Laboratories and Government Pepart= 
ments Rouod the World. 


Catalogs free. 


BAUSCH & LOMB OPT. CO. 


ROCHESTER.N.Y. 


In the shop GAS is to be the 

Predominant Power. 

Use « 

the “TRUE” GAS ENGINE 

for speed, power and economy. 

Four cycle. Vertical type. 
Runs as smooth as a 
new pack of cards. 


Net 


All varieties atrowest prices. Best Railread ' 


supplied at once, others on de-! 
mand. , 
200 Summer St. Boston, Mass. 
«| For All Work. 
oa g@ Stationaries, Portables, Hoisters, Pump- 
sy a > Send for Catalogue and Testimonials 
aaa state Your Power Needs. 
What Is Daus’ Tip-Top ? 
the best and simplest device for making 
; 100 copies from pen-written and 50 
ship complete duplicater, cap size, 
without ‘deposit. on "ten 10} 
Price #7.50 lesa $ 
trade discount of 
The Fehe nl B. Daus Tasik Co. DausBlig., 111 John 8t., New York 
Gra jac Also 1000 useful articies, including Safes. ! 
Sewing Machines, Bicycles, Toots. etc. Save 


10, 15, 20—H.P.—30, 40, 60, 100 
FRANK RIDLON CO. 
GAS and GASOLINE 
ers, Sawing & Boat @utlits. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
T@ PROVE that Baus’ “Tip.Top” is 
copier from typewritten eriginal, we will 

days trial. 
88) per vent, or 
Track and Wason or Stock Scales mad 
Money. Lis ListsFree. CHICAGO SCALE Co.. Chitago. Til. _ 


JESSO "ae 


OP TOOLS, SAWS ETC. 
WwW! JESSOP & SONS L2 SI JOHN ST ‘NEW YORK 


FLEXIBLE 


— COATE SHAFT %% 


Ball-bearing, Unit System, 
Link Construction 


4,H.P.ori50H.P. all the same to us. 
Send for bulletinNe. 16. 


COATES CLIPPER MANUFACTURING COMPANY WORCESTER, 


MASS. 


It is simply lawlessness to life and apparatus not to 
take advantage of the new principle applied in the 


AMERICAN PROCESS: NO ROYALTIES. 
SAMPLES anol NFGRMATION on APPLICATION. 


NICKEL| 


AND 
Elestro-Plating 


Apoaratas and Material. 
= THE 
fA Hanson & VanWinkle 
: Co., 
~ | Newarli, N.J. 
$2 William St., N.Y. 
30 & 82 S. Canal St. 
Chicago. 


new 1904 
MORROW BRAKE 


The Morrow avoids all troubles by empJoying but one clutch. 
Send for a catalogue and learn the recommendatory features of this perfect device. 


PRICE, $5. ECLIPSE MACHINE CO., Elmira, N. Y. 


drade-:Viark 


EAT AND SLEEP IN COMFORT 


In hot weather it is difficult to eat meals comfortably or to get refresh- 
ing sleep at night. These are possible with the use of an Edison Battery 
Fan Motor Outfit, and the cost is small compared with the comfort ob- 
tained. Our Booklet No. 23F tells more about these Fan Outfits. They 
operate independently of the street current. 


EDISON MFG. COMPANY 
Factory Orange, N. J. 
NEW YORK CHICAGO 
83 Chambers Street 304 Wabash Avenue 


may 
. TRADE MARK 


O1 Edie. 


the Sun Fe lasit hag No. 2' 


PERFECT iN MECHANICAL ACTION 


THE“BEST” LIGHT 


Outshines the Sun. 
It’s pure whitelightmakesday of night. Costs less than 
kerosene; six times more powerful than electricity. Exam- 
ined, tested and Permitted by underwriters’ association. 
CATALOG FREE. 
NO OIRT;-HO WICK -- NO SuMOKE ~ NO SMELL 
Agents wanted. Exclusive territory, Zood commission 
THE BUST LIGHT COMPANY, 
Sole Oraera of Otizghat Paterss, 87K. Sth St.,Canivn, Ola. 


paid 


Electric Wagons 


Capacity 1 to 8 Tons 


It 18 a type lever or type bar machiue, It has visible writing in its 
truest form, It has unlimited speed, Beautiful print. It is a heavy 
manifolder, A high-grade writing machine sold for $40, Active agents 
desired in territory not allotted. 


SUN TYPEWRITER Cé@., 289 Broadway, New York 


Double Motor Equipment 
Direct Double Chain Drive 
No Gears or Pinions 


THE AUTO-CAR EQUIPMENT CO. 


Ruffalo, XN. ¥. 


WASHBURNE’S _ ¥F, 


neroret FASTENERS & 


improved 
The Fastener with a BLULL-DOG GRIP 


Menfind comfortand utility in their use. Applied to 
Key Chain and Ring, 25¢, 
_Drawers Supparters, 20, 
Cuff Helders, 20c, 
vagy, Beart He, 10c. 


THE IDEAL BED 

For Home, Camp, Yacht, Hospital 

Nen-AxsorwENT—HyGrenrc—OperLess, When 
deflated can be rolled into small package for storage 
or transpertation, No Camping Ourrit ComPLeTE 
Wirneur Tuem. ** Perfection” Air Cush- 
fons for @ffice, Easy, and Invalid Chairs, Yachts 
and Small Boats, Send tor descriptive booklet ‘“‘A”’ 
and price list. 


Mechanical Fabrie Co., Previpence, R. I. 


American Ring 
Comp y, 
Dept. 69 


The Spisthariscope, giving most brilliant effects, postpaid, $9.00. Radiant 
Tubes, centaining Radium mixture fer demenstrating fluorescence, $7.50. 
Newton’s Radiometer, demonstrating by means of magic lantern jhe clectrieal 
prepertiea ef Radium. The N, Radiemeter for adcanonstrating the N, Ray 
dium otf beth high and low activit Radiegraphic Lantern Sik 
Uranium Concentrates. Pitchielende, Willemite. Write for circulars to 


Williams, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphis 


adium = 


CRANE PULLER.‘ THE TOOL FROM MASSACHUSETTS.” 
A DELIBERATE ACCEPTANCE OF THIS IMPLEMENT UPON OUR WORD 


will reward the buyer with a NEW tool designed for drawing off cams, wheels, pulleys, etc. and 
forcing on or off sleeves, couplings and the like. 


No. 3.--For use in_machine shops and automobile repair shops. 
No. 2.—For automobile kits. 


Under proper conditions the CRANE PULLER can be employed as a shaft straightener : 
and also as a jack. Capacity, 10 tons. 


TO GET ‘‘ON PULLING TERMS”’ WITH US 
Write to CRANE & RICHARDSON, 113 Water Street, Boston, Mass. ! 


EI ABEr land STYLISH @ 
DURABLE EFFECTIVE 
IN DESIGN 


WATCHES 


We know that our watches will do what we expect of them, therefore, it is ensy.to unquestton- - 
ably guarantee every watch we make, from the cheapest to the most expeusive grade. 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York - 
7 Snow Hill. Montana; England 


A Practical Car for American Roads. 


Three 


mission, Inter- 


Speeds and Reverse, Sliding Trags at 
ear Drive 


locking Devices T‘hroughout. Bevel 
Direct im I'op Speed. 


2 cylinder upright motor, 18-20 Horse Power. 
4 a6 oe 32035 5 et oe 


Prices $2,300 to $4,000. 


Aluminua Bodies. Canopy ‘Lop or Limousene Types. 
Descriptive Catalogue sent upon request. 


ROYAL MOTOR CAR Co., 


100 Marquette St.. Cleveland, Ohio, Us S- As 


PERKINS MACHINE CO., 


Perkins Power Presses 


The Model “La” Press 
Our Famous No. 6 


a miracle of precision and 
power starts to work on opera- 
ting this press. @wing to be- 
ing built in lots of 100, we can 
place this 


PUNCHING PRESS 


within the reach ofall, 
[In Their Respectiy Walks of tility 


the ontput Linsiratel wil de- 
seritxal in our ran 
shows au incoiiest 

dnence. Send for them. Free 
of cost. 


12 Perkins St., Warren, Mass, 


Important To All 
Wha Travel 


Waterman’s 
IdealFountainPen 


Among the essentials — not 
luxuries—to your traveiing 
equipment you must class the 
Waterman’s Ideal. It is as in- 
@ispensable to the vest pocket 
of the gentleman tourist as to 
the business man. 

Sold by leading dealers in all 
towns and cities of importance 
and in all fashionable resorts 
as well as by your loca! dealer 
at home. 


L. E. Waterman Co. 


173 Broadway New York City 


. 12 Golder Lane, Lundon, B.C. 
Cor Wo aml © ata, Varied Industries Ble. St. Luis 


The Remington does not overwork 
the operator ---the operator 
cannot overwork the Remington. 


iit 


Ht 


Wl ie 


BORATED 
TALCUM 


NWIENNEN 'S% 
Tv 


PRICKLY HEAT, 
CHAFING, and 
neice ae 


Se simple 
1 powerfrl tt 
seasy to skart tt 

Rnilttodowork! 


1 Wainer Works. 


C.M.BESRY¥A CO.CREEAGO LUS A 
16 to 21 Clinton Street. 


